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© Pager with image display 

© A pager (4) comprises a receiver (11 to 13, 15) 
for receiving an image designating code together 
with a message, a display section (24), a memory 
(19, 25) for storing a plurality of images, and a CPU 
(14) for, based on the image designating code re- 
ceived by the receiver (11 to 13, 15), selecting an 
associated image and displaying the image together 



with the message on the display section (24). When 
a ringing signal transmitted from a base station is 
directed to this pager, the pager acquires a subse- 
quent message and displays the associated image 
together with the message when the message con- 
tains an image designating code. 
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The present invention relates to a communica- 
tion terminal and a communication system, and, 
more particularly, to a pager capable of displaying 
an image like a portrait and a paging system for 
the pager. 

Known systems for transmitting information 
such as numerals and characters include a paging 
system, a teleterminal system and a digital porta- 
ble telephone system. Of those systems, the pag- 
ing system is very popular as personal commu- 
nication means as well as business communication 
means because portable terminals (pagers) are 
compact and light and their services charges are 
inexpensive although the paging system is a one- 
way communication system. 

Pagers with a display function include an NP 
pager (Numeric Pager) type capable of displaying 
numerical information and an IP page (Information 
Pager) type capable of displaying character in- 
formation. A telephone, a personal computer and 
the like are used as means for calling a pager and 
inputting a message to be displayed. There are 
companies which process transmission information, 
operation service companies and the like. 

Information prepared by a telephone, a per- 
sonal computer or the like is transmitted via a 
public telephone line to a pager service company. 
The pager service company converts the received 
information to a radiowave of a predetermined sig- 
nal system, e.g., the POCSAG system, and trans- 
mits the radiowave. 

The NP type pager informs the user of a 
ringing (calling) by some sound and displays a 
sequence of numbers included in the received sig- 
nal. While an IP type pager informs the user of a 
call by some sound and displays character in- 
formation included in the received signal. With the 
use of the NP type or IP type page, a message 
formed by a sequence of numbers or character 
information can be displayed on the pager and can 
thus be transmitted to the pager owner. 

In a paging system using pagers which can 
display character information and a sequence of 
numerals, only one way of informing the users of 
the importance, urgency and the like of the re- 
ceived message is to change the ring back tone 
informing the user of a ringing. Therefore, the con- 
ventional pagers suffer poor expressions and have 
a difficulty in clearly informing the users of callers, 
the urgency or importance of a message, or the 
intentions or feeling of the callers. 

This shortcoming is common to other types of 
communication terminals and communication sys- 
tems which transmit information in the form of 
characters, numerals, symbols or the like. 

Accordingly, it is an object of the present in- 
vention to provide a communication terminal and a 
communication system which are better in oper- 



ability. 

It is another object of the present invention to 
provide a communication terminal and a commu- 
nication system which can clearly inform a user of 
5 the urgency and/or importance of a message, a 
caller and the like. 

It is a further object of the present invention to 
provide a communication terminal and a commu- 
nication system which can transmit a message 
70 specifying the sender of the message, the section 
where the sender belongs, the feeling and/or inten- 
tions of the sender and the name of the sender. 

To achieve the above objects, a communica- 
tion terminal according to one aspect of this inven- 
75 tion comprises: 

receiving means for receiving an image des- 
ignating code; 

display means for displaying data; 

image storage means for storing a plurality of 
20 images; and 

display control means for reading image data 
corresponding to the image designating code, re- 
ceived by the receiving means, from the image 
storage means and displaying the image on the 
25 display means. 

With the above structure, an image corre- 
sponding to a specific image designating code can 
be displayed on the display means in the receiving 
apparatus like a pager. This structure allows a 
30 sender to transmit his or her feeling and/or inten- 
tions by means of a portrait representing a human 
expression or to transmit a business or a matter of 
business in the form of an image. 

If a typical message including characters, nu- 
35 merals, symbols and the like is received and dis- 
played together with an image, it is possible to 
express a business or a matter of business more 
surely. 

The images may be dynamic pictures or pseu- 
40 do dynamic pictures by switchingly displaying a 
plurality of pictures. 

A sequence of codes corresponding to an im- 
age may be prepared for the purpose of allowing a 
receiver to display the image. 
45 A communication system according to another 

aspect of this invention comprises: 

input means for inputting a message including 
at least one of characters, numerals and symbols; 
transmission means for converting the mes- 
50 sage, input through the input means, to a signal of 
a predetermined format and transmitting the signal; 
and 

a communication terminal for receiving the sig- 
nal transmitted from the transmission means, deter- 
55 mining if the signal is directed to the communica- 
tion terminal itself, and obtaining and displaying the 
message when determining that the signal is di- 
rected to the communication terminal itself, 
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the input means including means for inputting 
message including an image designating code for 
designating a display image, 

the communication terminal including: 

receiving means for receiving the message and 
the image designating code; 

display means for displaying data; 

image storage means for storing a plurality of 
images; 
and 

display control means for selecting image cor- 
responding to the image designating code, re- 
ceived by the receiving means, from the plurality of 
images stored in the image storage means based 
on the image designating code, and displaying the 
image on the display means. 

The communication system like a paging sys- 
tem, which has the above structure, can send an 
arbitrary image designating code to permit an ar- 
bitrary image to be displayed on the display means 
of the communication terminal. It is therefore possi- 
ble to transmit the feeling of a sender to a receiver 
in the form of a portrait representing a human 
expression or to transmit the sender's business or 
matter of business in the form of an image. 

If a typical message includes characters, nu- 
merals, symbols and the like is received and dis- 
played together with an image, it is possible to 
express a business or a matter of business more 
surely. The images may be dynamic pictures or 
pseudo dynamic pictures by switchingly displaying 
a plurality of images. 

A sequence of codes to be transmitted may be 
prepared in the communication terminal for the 
purpose of allowing a receiver to display an ar- 
bitrary image. 

Jhis invention can be more fully understood 
from the following detailed when taken in conjunc- 
tion with the accompanying drawings, in which: 
Fig. 1 is a diagram showing one example of a 
communication system to which the present in- 
vention is applied; 

Fig. 2 is a circuit diagrams showing the structure 
of one example of pager used in this invention; 
Fig. 3 is a diagram exemplifying a standard 
message table stored in a ROM 19; 
Fig. 4 is a diagram exemplifying a portrait table 
stored in the ROM 19? 

Fig. 5 is a diagram exemplifying the appearance 
of a pager according to one embodiment of this 
invention; 

Fig. 6 is a flowchart for explaining the reception 
operation of a pager according to an embodi- 
ment 1-1 of this invention; 

Figs. 7 through 10 are diagrams showing display 
examples for the pager of the embodiment 1-1 
in a reception mode; 



Fig. 11 is a diagram showing a memory area in 
a RAM 20 used in an embodiment 1-2; 
Fig. 12 is a flowchart for explaining the operation 
of the embodiment 1-2; 
s Figs. 13A through 14D are diagrams showing 

display examples for the pager of the embodi- 
ment 1-2; 

Fig. 15 is a diagram showing a memory area in 
a RAM 20 in a pager according to an embodi- 
70 ment 1-3; 

Fig. 16 is a flowchart for explaining the reception 
operation of the pager according to the embodi- 
ment 1-3; 

Figs. 17A through 17C are diagrams showing 
75 memory areas in a RAM 20 in a pager accord- 
ing to an embodiment 1 -4; 

Fig. 18 is a flowchart for explaining the reception 
operation of the pager according to the embodi- 
ment 1-4; 

20 Figs. 19A, 19B, and 20A to 20C are diagrams 
showing display examples for the pager of the 
embodiment 1-4; 

Fig. 21 is a diagram showing a portrait code 
matrix for a woman stored in a ROM 19 in a 

25 pager according to a second embodiment; 

Fig. 22 is a diagram showing a portrait code 
matrix for a man stored in the ROM 19 in the 
pager according to the second embodiment; 
Fig. 23 is a diagram showing a self-made stan- 

30 dard message code matrix stored in the ROM 
19 in the pager according to the second em- 
bodiment; 

Fig. 24 is a diagram showing a memory area in 
a message bank 25 in the pager of the second 
35 embodiment; 

Fig. 25 is a flowchart illustrating a portrait pre- 
paring process executed by the pager of the 
second embodiment; 

Figs. 26A through 26I are diagrams showing 
40 display examples at the time a portrait is pre- 
pared by the pager of the second embodiment; 
Figs. 26J through 26L are diagrams showing 
display examples at the time a portrait is pre- 
pared by the pager of the second embodiment; 
45 Figs. 27A and 27B are flowcharts for explaining 
the reception operation of the pager of the sec- 
ond embodiment; 

Figs. 28 through 33 are diagrams showing dis- 
play examples for the pager of the second em- 

50 bodiment in a reception mode; 

Fig. 34 is a perspective view of a pager accord- 
ing to a third embodiment of this invention; 
Fig. 35 is a flowchart for explaining the proce- 
dures for preparing a sequence of transmission 

55 codes in the pager of the third embodiment; 

Figs. 36A through 36E are diagrams showing 
display examples at the time of preparing a 
sequence of transmission codes for a message 
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including a dynamic picture in the pager of the 
third embodiment; 

Fig. 37 is a flowchart for explaining the reception 
operation of the pager of the third embodiment; 
Figs. 38A through 43C are diagrams showing 5 
display examples for the pager of the third em- 
bodiment; 

Fig. 44 is a flowchart for explaining the transmis- 
sion operation of a pager according to a fourth 
embodiment; 10 
Figs. 45A through 45C are flowcharts for ex- 
plaining the procedures for preparing a se- 
quence of transmission codes in the pager of 
the fourth embodiment; 

Fig. 46 is a flowchart for explaining the reception 75 
operation of the pager of the fourth embodiment; 
Figs. 47A through 51 are diagrams showing 
display examples for the pager of the fourth 
embodiment; 

Fig. 52 is a flowchart for explaining the operation 20 
to receive a message including a dynamic pic- 
ture in the pager of the fourth embodiment; 
Fig. 53 is a diagram showing one example of a 
business illustration data matrix; 

Figs. 54A and 54B are diagrams showing other 25 
display examples for the pager of the fourth 
embodiment; 

Fig. 55 is a pattern code matrix; 
Fig. 56 is a flowchart for explaining the proce- 
dures for preparing a sequence of transmission 30 
codes for a message in a pager according to a 
fifth embodiment; 

Figs. 57A through 57H are diagrams showing 
display examples at the time of preparing a 
sequence of transmission codes in the pager of 35 
the fifth embodiment; 

Fig. 58 is a flowchart for explaining the reception 
operation of the pager of the fifth embodiment; 
Figs. 59 through 64 are diagrams showing dis- 
play examples for the pager of the fifth embodi- 40 
ment; 

Fig. 65 is a diagram showing portrait table 
stored in a ROM 19 in a sixth embodiment; 
Fig. 66 is a flowchart for explaining the reception 
operation of the pager of the sixth embodiment; 45 
Figs. 67A through 72F are diagrams showing 
display examples for the pager of the sixth 
embodiment in a reception mode; 
Fig. 73 is a diagram showing examples of mes- 
sages stored in a message bank 25 in a pager so 
according to a seventh embodiment; 
Fig. 74 is a flowchart illustrating a portrait pre- 
paring process executed by the pager of the 
seventh embodiment; 

Figs. 75A through 75J are diagrams showing 55 
display examples at the time a portrait is pre- 
pared by the pager of the seventh embodiment; 



Figs. 75K through 750 are diagrams showing 
display examples at the time a self-made stan- 
dard message is prepared by the pager of the 
seventh embodiment; 

Figs. 76A and 76B are flowcharts for explaining 
the reception operation of the pager of the sev- 
enth embodiment; 

Figs. 77A through 85C are diagrams showing 
display examples for the pager of the seventh 
embodiment in a reception mode; 
Fig. 86 is a diagram exemplifying a standard 
message table used in an eighth embodiment; 
Fig. 87 is a diagram showing an example of a 
free message code matrix used in the eighth 
embodiment; 

Fig. 88 is a diagram exemplifying a portrait table 
used in the eighth embodiment; 
Fig. 89 is a diagram exemplifying a dynamic 
picture pattern table used in the eighth embodi- 
ment; 

Fig. 90 is a flowchart for explaining the reception 
operation of a pager according to the eighth 
embodiment; 

Figs. 91 through 100C are diagrams showing 
display examples for the pager of the eighth 
embodiment in a reception mode; 
Fig. 101 is a diagram showing one example of a 
portrait table stored in a ROM 19 used in an 
embodiment 9-1 ; 

Fig. 102 is a flowchart for explaining the recep- 
tion operation of a pager according to the em- 
bodiment 9-1; 

Figs. 103A through 103C are diagrams showing 
display examples for the pager of the embodi- 
ment 9-1; 

Fig. 104 is a diagram showing one example of a 
portrait table stored in a ROM 19 used in an 
embodiment 9-2; 

Fig. 105 is a flowchart for explaining the opera- 
tion of a pager according to the embodiment 9- 
2; 

Figs. 106A through 109 are diagrams showing 
display examples for the pager of the embodi- 
ment 9-2 in a reception mode; and 
Fig. 110 is a diagram showing a display exam- 
ple for a numeric pager. 
Preferred embodiments of the present inven- 
tion will now be described referring to the accom- 
panying drawings. 

Embodiment 1-1 

Fig. 1 shows the structure of a pager service 
system according to this embodiment. 

As illustrated, telephone terminals 1 like push- 
phones, a personal computer 7, a modular jack 28 
connected to a pager 8 or the like, which are 
provided to make a call and input a message, are 
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connected via a public telephone line 2 or the like 
to a center (central control station) 5 controlled by 
a pager service company 3. The center 5 is con- 
nected to a transmission base station 6. In the 
illustrated system, calling targets are a plurality of 
pagers 4 and 9 located in the area under the 
control of the pager service company 3. When a 
ringing (calling) code for calling a specific pager or 
pages 4 and 9 is input from the telephone terminal 
1 or the personal computer 7, this ringing code is 
sent via the public telephone line 2 to the center 5. 
The center 5 converts the received ringing code to 
a calling signal of the POCSAG standards and 
sends it to the transmission base station 6. The 
transmission base station 6 converts the supplied 
calling signal to a radio frequency signal and 
broadcasts the signal. Each pager. 4 or 9 intermit- 
tently receives the radio frequency signal broad- 
casted from the transmission base station 6 at a 
time slot designated by the frame data and deter- 
mines if the ringing signal included in the radio 
frequency signal matches with the ringing code 
assigned to itself. The pager 4 or 9 which has 
determined that there is a match informs the user 
of ringing by a tone, light, vibration, display or the 
like. If message data follows the ringing signal, the 
pager 4, receives the massage data and displays a 
message in accordance with this message data. 

Fig. 2 shows the circuit structure of the pager 4 
of the embodiment. As illustrated, the pager 4 has 
an antenna 11, an RF (Radio Frequency) receiver 
12, a decoder 13, a CPU (control section) 14, an ID 
(IDentification)-ROM 15, a loudspeaker 16, a vibra- 
tor 17, an LED 18, a ROM 19, a RAM 20, an input 
section 23, and a display section 24. 

The RF receiver 12 demodulates a radiowave 
received at the antenna 11. The ID-ROM 15 stores 
data particularly assigned to the target pager 4, 
more specifically, frame data, address data and the 
like. The decoder 13 collates a ringing signal in- 
cluded in the demodulated, received signal with 
data stored in the ID-ROM 15, and outputs a ring- 
ing detection signal to the CPU 14 when both 
matches with each other. When message data fol- 
lows the ringing signal, the decoder 13 also outputs 
this message data to the CPU 14. The CPU 14 
controls the individual circuits; for example, it ob- 
tains message data and displays the message in 
accordance with the message data on the display 
section 24. 

The input section 23 has a plurality of opera- 
tion keys and a power switch. When any operation 
key is operated, a key operation signal is supplied 
to the CPU 14. In accordance with this key opera- 
tion signal, the CPU 14 drives and controls the 
display section 24. 

The display section 24 has a liquid crystal 
(LC) panel, an LC panel driver and a display buffer. 



Other display elements than the LC display, such 
as an EL display and plasma display, may be used 
as the display section 24. 

The ROM 19 holds a program or the like for 

5 controlling the CPU 14, a standard message table 
as shown in Fig. 3 and a portrait table as shown in 
Fig. 4. The standard message table stores mes- 
sage codes "01" to "20" and standard messages 
in association with one another, as shown in Fig. 3. 

io The portrait table stores portrait codes "21 " to 
"36" and portraits in association with one another, 
as shown in Fig. 4. 

The data for displaying portraits is control data 
for defining the selective operations of a plurality of 

75 display segments of a liquid crystal display (LCD) 
element constituting the display section 24, name- 
ly, the activation (ON action) and deactivation (OFF 
action) of the display segments. Prepared as por- 
traits are some types of expression patterns of 

20 each of a man and a woman. 

The RAM 20 has a memory area for storing 
message data or the like received by the target 
pager 4. 

The loudspeaker 16 has a driver and a buffer, 

25 and generates a tone when the ringing signal is 
received. The vibrator 17 vibrates when the ringing 
signal is received. The LED 18 is lit or blinks when 
the ringing signal is received. 

In Fig. 2, a dialer key 21 and a dialer key 

30 speaker 22 are provided with the pages 8 and 9 
having a function for forming a message, convert- 
ing the message to a dialing tone signal and trans- 
mitting the message as the dialing tone signal. A 
message bank 25 is a storage section to store 

35 arbitrary portraits and self-made standard message 
when prepared. A modular plug 26 and an interface 
27 are provided with the pages 8 and 9 for trans- 
mitting codes by connecting the modular jack 28 
and modular plug 26 with each other. (The dialer 

40 key 21, dialer key speaker 22, message bank 25, 
modular plug 26 and interface 27 are not used in 
this embodiment, but are used in some embodi- 
ments which will be discussed later.) 

Fig. 5 shows the appearance of the pager 4. As 

45 illustrated, the pager 4 has the display section 24 
on one major surface with a set key 31, a select 
key 32 a mode key 33 at the top and a power key 
34 at one side. 

The display section 24 has a character mes- 

50 sage display area 24a for displaying a character- 
based message, a portrait display area 24b for 
displaying a portrait, a control information display 
area 24c for displaying control information, a time 
display area 24d for displaying the current time or 

55 reception time, and a symbol display area 24e for 
displaying a symbol when receiving a ringing sig- 
nal. 
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The portrait display area 24b is constituted of a 
segment display section for displaying sixteen 
types of portraits shown in Fig. 4. The portrait 
display area 24b may be constituted of a dot 
matrix display section, in which case control data s 
for displaying the portrait is stored in a dot pattern 
form in the ROM 19. 

The set key 31 is for setting and registering 
data to be selected. The select key 32 serves to 
select arbitrary data. The mode key 33 serves to 10 
switch the operation mode. 

A description will now be given of the proce- 
dures for transmitting a message to the pager 4 in 
the paging system having the above-described 
structure. 75 

There are two types of messages to be dis- 
played: an ordinary message which is the transmit- 
ted message directly displayed by the pager 4 on 
the receiver side, and a message of a standard 
format, which is obtained by restoring a message 20 
or an image in a predetermined form previously 
stored in the pager 4 on the receiver side based on 
the transmitted data and is then displayed. In send- 
ing a message of a standard format, a predeter- 
mined "standard format designating code" includ- 25 
ing is input as will be described below. 

First, the user inputs the ringing code of the 
target pager 4 from the push-phone 1, personal 
computer 2 or the like. Then, the user input a 
message. The following are available messages: 30 

(1) no message (only inform ringing), 

(2) an ordinary message, 

(3) any of standard messages shown in Fig. 3, 

(4) any of portraits shown in Fig. 4, and 

(5) any combination of the portraits shown in 35 
Fig. 4 and the standard messages shown in Fig. 

3. 

In the case of (1), the user inputs the ringing 
code. In the case of (2), the user inputs an ordinary 
message, e.g., numerals, sequentially after input- aq 
ting the ringing code. In the case of (3), after 
inputting the ringing code, the user inputs standard 
message data including a standard message des- 
ignating code "*4*4" which indicates that the subse- 
quent data is a standard message, and an arbitrary 45 
one of message codes in the standard message 
table shown in Fig. 3. In the case of (4), after 
inputting the ringing code, the user inputs portrait 
data including a portrait designating code "*5*5" 
which indicates that the subsequent data is a por- 50 
trait code and an arbitrary one of portrait codes in 
the portrait table shown in Fig. 4. In the case of (5), 
the user inputs a standard message in the manner 
described in the case of (3), and then inputs a 
portrait in the manner described in the case of (4). 55 

The input ringing code and message data are 
sent via the public telephone line 2 to the center 5. 
The center 5 converts the received data to a signal 



of the POCSAG standards and sends the signal to 
the transmission base station 6. Then, the trans- 
mission base station 6 converts this signal to a 
radio frequency signal and broadcasts the signal. 

The reception operation of the pager 4 accord- 
ing to this embodiment will now be described with 
reference to the flowchart in Fig. 6. 

First, the reception process is performed in 
step S1 . More specifically, each pager 4 receives a 
radio frequency signal, sent from the transmission 
base station 6, at the antenna 11, and demodulates 
the received signal in the RF receiver 12. The 
decoder 13 detects the "ringing signal (address 
data) included in the received signal, collates it with 
the ID code (address data) stored in the ID-ROM 

15. When there is a coincidence, the decoder 13 
sends a ringing detection signal to the CPU 14. 
The CPU 14 executes a process starting at step S2 
in response to this ringing detection signal. 

In step S2, the CPU 14 detects if message 
data follows this ringing signal. If there is no subse- 
quent message data, the CPU 14 display the sym- 
bol on the symbol display area 24e of the display 
section 24, and drives the loudspeaker 16, vibrator 
17 and LED 18 to inform the user of the ringing. 

When some message data follows the ringing 
signal, the CPU 14 controls the decoder 13 to 
continue the reception operation, and obtains the 
subsequent data, after which the flow proceeds to 
step S4. 

The CPU 14 determines whether a standard 
format designating code "*4*4" or M -5"5" is present 
at the head of the received message data. As 
stated above, the standard format designating code 
"M"4" serves to designate one of the standard 
messages in the standard message table shown in 
Fig. 3, and the standard format designating code 
"*5*5" serves to designate one of the portraits in 
the portrait in the portrait table shown in Fig. 4. 
When there is no standard format designating code 
-4*4" or "*5"5", the CPU 14 displays a message 
(ordinary message) in accordance with the re- 
ceived message data on the display section 24 in 
step S5. The CPU 14 also displays the symbol on 
the display section 24 and drives the loudspeaker 

16, vibrator 17 and LED 18 to inform the user of 
the ringing, and then stores the reception time and 
the received message data in the RAM 20. After 
this, the CPU 114 terminates this processing. 

When it is determined in step S4 that the 
standard format designating code n *4*4" or "*5*5" is 
present at the head of the message, it is deter- 
mined in step S6 if the message data immediately 
after the ringing signal is the portrait data including 
the portrait designating code "*5*5" and one of the 
portrait codes "21 " to "36" to designate a portrait. 
When the portrait data does not exist, the flow 
proceeds to step S10. In step S10, it is determined 
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if the message data immediately after the ringing 
signal is the standard message data including the 
standard format designating code ""4*4" and one of 
the message codes "01" to "20". When the mes- 
sage data does not exists, the CPU 14 drives the 
loudspeaker 16, etc. to inform the ringing and 
causes the message display area 24a to display 
that there is no message in step S11. Further, the 
reception time is saved in the RAM 20. 

When it is determined in step S10 that the 
standard message data exists, the ringing is in- 
formed, and one of the standard messages shown 
in Fig 3 which corresponds to the message code is 
displayed on the message display area 24a. Fur- 
ther, the reception time and the message code are 
saved in the RAM 20. 

When it is determined in step S6 that there 
exits the portrait data, the flow proceeds to step S7 
where it is determined if there is data (message) 
following that portrait data. 

When it is determined in step S7 that there is 
subsequent data, the ringing is informed and (1) 
the portrait among those shown in Fig. 4 which is 
designated by the portrait code and the standard 
message among those shown in Fig. 3 which is 
designated by the message code are displayed on 
the display section 24 if the subsequent data is 
standard message data (the standard message 
designating code "*4*4" and the message code), or 
(2) the received message is displayed together 
with the portrait if the message data is ordinary 
message data in step S8. Further, the message 
data and a reception time are saved in the RAM 20 
after which the processing is terminated. 

When it is determined in step S7 that there is 
no subsequent data, the ringing is informed, the 
portrait corresponding to the portrait code is dis- 
played on the display section 24, and the received 
message data and the reception time are stored in 
the RAM 20 in step S9. Thereafter, the processing 
is terminated. 

Fig. 7 shows a display example in the case 
where message data "*5*528*4"420" has been re- 
ceived. This message data has the portrait code 
"28" following the portrait designating code "*5"5", 
and the message code "20" following the standard 
format designating code "*4*4". Therefore, the flow 
proceeds in the order of step S1 — step S2 step 
S4 — step S6 — step S7 — step S8. In step S8, 
the ringing is informed, the portrait which is as- 
signed with the portrait code "28" and the standard 
message "AGREED" assigned with the message 
code "20" are read from the portrait table shown in 
Fig. 4 and the standard message table shown in 
Fig. 3 in the ROM 19 respectively, and the portrait 
and standard message are respectively displayed 
in the portrait display area 24b and the message 
display area 24a as shown in Fig. 7. Further, the 



received message data and the reception time are 
saved in the RAM 20. 

Fig. 8 shows a display example in the case 
where message data "*5*528" has been received. 
5 This message data has the portrait code "28" 
following the portrait designating code n *5*5". 
Therefore, the flow proceeds in the order of step 
S1 - step S2 — step S4 — step S6 - step S7 — 
step S9. In step S9, after the ringing is informed, 

io the portrait assigned with the portrait code "28" is 
read from the portrait table shown in Fig. 4 in the 
ROM 19, and is displayed in the portrait display 
area 24b as shown in Fig. 8. Further, the received 
message data and the reception time are saved in 

15 the RAM 20. 

Fig. 9 shows a display example in the case 
where message data "*4*420" has been received. 
This message data has the message code "20" 
following the standard message designating code 

20 "*4*4« t Therefore, the flow proceeds in the order of 
step S1 — step S2 — step S4 — step S6 — step 
S10 — step S12. In step S12, after the ringing is 
informed, the standard message "AGREED" is 
read from the standard message table in the ROM 

25 19 and is displayed in the message display area 
24a in the display section 24 as shown in Fig. 9. 
Further, the received message data and the recep- 
tion time are saved in the RAM 20. 

Fig. 10 shows a display example in the case 

30 where message data "*4*4" has been received. 
This message data has no data after the standard 
message designating code "'4*4". Therefore, the 
flow proceeds in the order of step S1 — step S2 — 
step S4 — step S6 — step S10 step S11. In step 

35 S11, the ringing is informed and an image indicat- 
ing no message is displayed in the message dis- 
play area 24a. Further, the received message data 
and the reception time are saved in the RAM 20. 
As described above, the paging system and 

40 pager according to this embodiment can allow an 
arbitrary portrait to be selected from a plurality of 
portraits with different expressions and to be dis- 
played on the pager. Accordingly, not only char- 
acter information and a sequence of numerals but 

45 also the intention and feeling of the caller can be 
displayed as an image, i.e., a portrait on the pager, 
so that expressions can be given to the display 
contents of a message. 

so Embodiment 1-2 

Although the example of displaying portraits 
with different expressions on a pager has been 
illustrated in the foregoing description of the em- 
55 bodiment 1-1, it is possible to display the portraits 
of different persons. The embodiment accomplish- 
ing the latter display function will be described 
below. 
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The basic structure of the internal circuitry of 
the pager 4 is the same as the structure shown in 
Fig. 2, except that the RAM 20 has memory areas 
where telephone numbers Da of a plurality of call- 
ers, names Db corresponding to the telephone 5 
numbers Da and portraits Dc are stored, as shown 
in Fig. 11 as well as an memory area for storing 
received message data. In Fig. 11, the portraits 
indicates the persons corresponding to the tele- 
phone numbers. 70 

In this embodiment, a caller who calls the 
pager 4 first calls the center 5, for example, and 
then sequentially inputs the ringing code of the 
target pager 4, the telephone number designating 
code "*09" and the callers own telephone number. '15 
The center 5 converts the ringing code, the tele- 
phone number designating code "*09" indicating 
that the subsequent code is a telephone number, 
and the caller's own telephone number to a signal 
of the POCSAG standards. Then, the transmission 20 
base station 6 converts this signal to a radio fre- 
quency signal and broadcasts the signal. 

The operation of the pager according to this 
embodiment will now be described with reference 
to the flowchart in Fig. 12. 25 

First, the same reception process as carried 
out in step S1 is performed in step S101. More 
specifically, the received, demodulated ringing sig- 
nal is collated with the ID code stored in the ID- 
ROM 15, and when both match with each other, a 30 
ringing detection signal is sent to the CPU 14. In 
response to this ringing detection signal, the CPU 
14 executes a process starting at step S102 

In step S102, the CPU 14 determines if mes- 
sage data follows this ringing signal. If there is no 35 
subsequent message data, the flow advances to 
step S103 to inform the ringing. The informing of 
the ringing is accomplished by means of any of the 
loudspeaker 16, the vibrator 17 and the LED 18, or 
by displaying the occurrence of the ringing event 40 
on the display section 24. Fig. 13A shows a display 
example of this case. Displayed on the display 
section 24 are the symbol indicating the occur- 
rence of the ringing event and the time. 

When it is determined in step S102 that mes- 45 
sage data follows the ringing signal, the flow pro- 
ceeds to step S104. In step S104, it is determined 
if the message data after the ringing signal is 
telephone number data comprising a telephone 
number designating code "*9" and a telephone so 
number, by determining whether or not the tele- 
phone number designating code, e.g., "*09", is 
located at the head of the message data. 

When the message data is not telephone num- 
ber data, the flow moves to step S105 where the 55 
ringing is informed and a message in accordance 
with the received message data is displayed on the 
display section 24. Further, the received message 



data is stored in the RAM 20 after which the 
processing is terminated. Fig. 13B shows a display 
example when "*4*403 n has been received as mes- 
sage data. In this case, the symbol indicating the 
informing of the ringing, the reception time and the 
message "RETURN" are displayed on the display 
section 24 in the step S105. 

When the telephone number designating code 
"*09" is detected in step S104, the data following 
this code is determined as telephone number and 
the flow proceeds to step S106. In step S106, the 
telephone numbers stored in the area Da in Fig. 1 1 
are searched for the telephone number whose low- 
er four digits match with the lower four digits of the 
received telephone number. 

When no corresponding telephone number is 
found in this search, the flow goes to step S107 
where the ringing is informed, and the received 
telephone number is displayed on the display sec- 
tion 24, and the telephone number and the recep- 
tion data are stored in the RAM 20. Thereafter, the 
processing is terminated. Fig. 13C shows a display 
example in this case. Suppose that the telephone 
number designating code "*09" and "111-1111" 
have been received as message data. The tele- 
phone number whose lower four digits match with 
"1111", the lower four digits of the received tele- 
phone number, is not stored in the area Da in Fig. 
11. Therefore, the symbol, the reception time and 
the telephone number "111-1111" are displayed on 
the display section 24. 

When the target telephone number is searched 
out in the search in step S106, the flow proceeds 
to step S108 where it is determined if name cor- 
responding to this telephone number is stored in 
the area Db. 

When the corresponding name is stored there, 
the flow moves to step S109 where it is determined 
if the corresponding portrait is stored in the area 
Dc. When the corresponding portrait is stored 
there, the flow proceeds to step S110 where the 
ringing is informed, the received telephone num- 
ber, the name and the portrait read from the ROM 
19 are displayed on the display section 24. Further, 
those pieces of data are stored in the RAM 20 after 
which the processing is terminated. 

Fig. 14A shows a display example in this case. 
Suppose that the telephone number designating 
code "*09" and "123-4567" have been received. 
The lower four digits of this telephone number, 
"4567", match with the lower four digits of the 
telephone number "123-4567" stored in the area 
Da shown in Fig. 11, and the corresponding name 
and portrait are respectively stored in the areas Db 
and Dc. Therefore, the flow proceeds in the order 
of step S101 — step S104 — step S106 -> step 
S108 — step S109 -> step S110. In step S110, the 
symbol indicating the reception and the reception 
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time are displayed together with the telephone 
number "123-4567", the name "SUGIO" and the 
portrait on the display section 24. Further, those 
pieces of data are stored in the RAM 20 after 
which the processing is terminated. 

When it is determined in step S109 that no 
corresponding portrait is stored in the area Dc, the 
flow proceeds to step S111 where the ringing is 
informed and the telephone number and name are 
displayed on the display section 24. Further, those 
pieces of data are stored in the RAM 20 after 
which the processing is terminated. 

Fig. 14B shows a display example in this case. 
Suppose that the telephone number designating 
code "*09" and the telephone number "444-4444" 
have been received as message data. The tele- 
phone number "444-4444" having the same lower 
four digits "4444" of the received telephone num- 
ber is stored in the area Da. The corresponding 
name is stored in the area Db. But, no correspond- 
ing portrait is stored in the area Db. Therefore, the 
symbol, the reception time, the telephone number 
"444-4444" and the name "AOKI" are displayed on 
the display section 24. 

When it is determined in steps S106 and S108 
that a telephone number whose lower four digits 
coincide with the lower four digits of the received 
telephone number is stored in the area Da but no 
corresponding name is stored in the area Dc, the 
flow proceeds to step S112. In step S112, it is 
determined if corresponding portrait is stored in the 
area Dc. When it is determined that the corre- 
sponding portrait is stored, the flow moves to step 
S113 where the symbol, the telephone number and 
the portrait are displayed on the display section 24. 
Further, those pieces of data are stored in the RAM 
20 after which the processing is terminated. 

Fig. 14C shows a display example in this case. 
Suppose that the telephone number designating 
code ""09" and the telephone number "333-3333" 
have been received as message data. The tele- 
phone number having the same lower four digits 
"3333" of the received telephone number is stored 
in the area Da. While no corresponding name is 
stored in the area Db, the corresponding portrait is 
stored in the area Dc. Therefore, the symbol, the 
reception time, the telephone number "333-3333" 
and the portrait are displayed on the display sec- 
tion 24. 

When it is determined in step S112 that no 
corresponding portrait is stored in the area Dc, the 
flow moves to step S114 where the symbol and the 
telephone number are displayed on the display 
section 24. Further, those pieces of data are stored 
in the RAM 20 after which the processing is termi- 
nated. 

Fig. 14D shows a display example in this case. 
Suppose that the telephone number designating 



code "*09" and the telephone number "666-6666" 
have been received as a message. The telephone 
number "666-6666" having the same lower four 
digits "6666" of the received telephone number is 

5 stored in the area Da. But, no corresponding name 
and no corresponding portrait are stored in the 
respective areas Db and Dc. Therefore, the sym- 
bol, the reception time, and the telephone number 
"666-6666" are displayed on the display section 

io 24. 

According to this embodiment, the telephone 
numbers specifying callers are stored in conjunc- 
tion with the names and portraits in the RAM 20. 
Therefore, a caller can be clearly displayed on the 
75, pager 4 by the combination of the telephone num- 
ber, name and portrait, so that the user can ac- 
curately confirm the caller. 

Embodiment 1-3 

20 

In the embodiment 1-2, it is discriminated 
whether or not to display a name, a portrait and the 
like by checking the presence/absence of data in 
the RAM 20. The display contents may be set by 

25 setting a flag. An embodiment covering this feature 
will now be discussed. 

The basic structures of the paging system and 
pager 4 according to this embodiment are the 
same as those shown in Figs. 1 through 4, except 

30 that the RAM 20 has memory areas Da to Dd to 
previously store the telephone numbers of a plural- 
ity of callers, names corresponding to the tele- 
phone numbers and corresponding portraits re- 
spectively, as shown in Fig. 15. The telephone 

35 numbers, name and portrait are substantially the 
same data structure as those used in the embodi- 
ment 1-2. The flag comprises two bits data and 
specifies one of display modes: the flag "1 (01)" 
indicates the display of a name and a portrait, the 

40 flag "2 (10)" indicates the display of a portrait, and 
the flag "3 (11)" indicates the display of a name. 

The operation of the pager 4 according to this 
embodiment will now be described with reference 
to the flowchart in Fig. 6. 

45 First, when it is determined in step S201 of the 

reception process that the ringing signal matches 
with the ID code of the pager 4, the decoder 13 
sends a ringing detection signal to the CPU 14. In 
response to this ringing detection signal, the CPU 

50 14 executes a process starting at step S202. 

In step S202, it is determined if message data 
follows this ringing signal. When it is determined 
that there is no subsequent message data, the flow 
proceeds to step S203 to inform the ringing. This is 

55 accomplished by driving the loudspeaker 16, vibra- 
tor 17 and/or LED 18, and displaying the symbol 
on the symbol display area 24e in the display 
section 24. A display example for this case is the 
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same as the one shown in Fig. 13A. 

When message data follows the ringing signal, 
the flow proceeds to step S204. In step S204, it is 
determined if the message data after the ringing 
signal is telephone number data by determining 5 
whether or not the telephone number designating 
code "*09" is located at the head of the message 
data. 

When it is determined that the message data is 
not telephone number data, the flow moves to step 70 
S205 where the ringing is informed, the received 
message is displayed on the display section 24, 
and this message and the reception time is stored 
in the RAM 20 after which the processing is termi- 
nated. A display example in this case is the same 75 
as the above-described example shown in Fig. 
13B. 

When the message data is determined as tele- 
phone number data in step S204, the flow pro- 
ceeds to step S206. In step S206, the telephone 20 
numbers stored in the area Da shown in Fig. 15 are 
searched for the telephone number whose lower 
four digits match with the lower four digits of the 
received telephone number. 

When no matched telephone number is found 25 
in this search, the flow goes to step S207 where 
the ringing is informed, and the received telephone 
number is displayed on the display section 24 and 
is stored in the RAM 20 after which the processing 
is terminated. A display example in this case is the 30 
same as the above-describe example shown in Fig. 
13C. 

When the target telephone number is searched 
out in the search in step S206, the flow proceeds 
to step S208 where the associated flag stored in 35 
the flag area Dd is referred to. 

When the flag "1" is stored, the flow moves to 
step S209 where the symbol, telephone number, 
name and portrait are displayed on the display 
section 24. Further, these pieces of data portrait 40 
are stored in the RAM 20 after which the process- 
ing is terminated. 

Suppose that the telephone number designat- 
ing code "*09" and telephone number "1 23-4567" 
are received as message data. The telephone num- 45 
ber "123-4567" whose lower four digits match with 
the lower four digits "4567" of this telephone num- 
ber is stored in the area Da. The flag correspond- 
ing to this telephone number is "1". Therefore, the 
symbol, reception time, telephone number "123- so 
4567", name "SUGIO" and portrait are displayed 
on the display section 24, as shown in Fig. 14A. 

When it is determined in step S208 that the 
flag "2" is stored, the flow moves to step S210 
where the symbol and portrait are displayed on the 55 
display section 24, and these pieces of data are 
stored in the RAM 20 after which the processing is 
terminated. 



Suppose that the telephone number designat- 
ing code "*09" and telephone number "333-3333" 
are received. The telephone number "333-3333" 
whose lower four digits match with the lower four 
digits "3333" of this telephone number is stored in 
the area Da. The flag corresponding to this tele- 
phone number "333-3333" is "2". Therefore, the 
symbol, reception time, telephone number "333- 
3333" and portrait are displayed on the display 
section 24, as shown in Fig. 14C. 

When it is determined in step S208 that the 
flag "3" is stored, the flow moves to step S211 
where the symbol and name are displayed as the 
display contents defined by the flag "3" on the 
display section 24, and these pieces of data are 
stored in the RAM 20 after which the processing is 
terminated. 

Suppose that the telephone number designat- 
ing code ""09" and telephone number "444-4444" 
are received. The telephone number "444-4444" 
whose lower four digits match with the lower four 
digits "4444" of this telephone number is stored in 
the area Da in the RAM 20. The flag corresponding 
to this telephone number is "3". Therefore, the 
symbol, reception time, telephone number "444- 
4444" and name "AOKI" are displayed on the 
display section 24, as shown in Fig. 14B. 

According to this embodiment, the display 
mode is set by the flag in accordance with the 
telephone number of a caller. Therefore, informa- 
tion about the caller such as name and telephone 
number may be arbitrarily combined and dis- 
played. Thus, the user can correctly confirm the 
caller at a glance. 

Embodiment 1-4 

While the portrait of a caller is displayed on the 
display section 24, an emblem or the like indicating 
a company for which the caller works may be 
displayed instead. An embodiment covering this 
feature will now be discussed. 

The basic structures of the paging system and 
pager 4 according to this embodiment are the 
same as those shown in Figs. 1 through 4. The 
RAM 20 has the first memory area shown in Fig. 
17A, the second memory area shown in Fig. 17B 
and the third memory area shown in Fig. 17C. The 
first memory area includes memory area Da1, Db1 
and Del where the telephone numbers of a plural- 
ity of possible (or potential) callers, name cor- 
responding to the telephone numbers and portrait 
are respectively stored. The second memory area 
includes memory area Da2, Db2 and Dc2 where 
the telephone numbers of a plurality of possible 
callers, company name corresponding to the tele- 
phone numbers and company emblem are respec- 
tively stored, as shown in Fig. 17B. The third 
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memory area includes memory areas Dd1 and Dd2 
where a display flag d1 for a person and a display 
flag d2 for a company are stored, as shown in Fig. 
17C. Each of the display flags d1 and d2 is formed 
of two bits data. 

The portrait data shown in Fig. 17A represents 
the individual callers, and the company emblem 
data shown in Fig. 17B represents companies to 
which the callers belong. The data structure of the 
flags d1 and d2 are substantially same as those of 
flags in the embodiment 1-3. The display flag d1 
for a person shown in Fig. 17C specifies the dis- 
play mode: the flag "1" indicates the display of a 
name and a portrait, the flag "2" indicates the 
display of a portrait, and the flag "3" indicates the 
display of a name. The display flag d2 for a com- 
pany also specifies the display mode: the flag "1" 
indicates the display of a company name and a 
company emblem, the flag "2" indicates the dis- 
play of a company emblem, and the flag "3" 
indicates the display of a company name. 

The reception operation of the pager 4 accord- 
ing to this embodiment will now be described with 
reference to the flowchart in Fig. 18. 

First, when it is detected in step S301 that the 
received ringing signal matches with the ID code, 
the CPU 14 executes a process starting at step 
S302. 

In step S302, it is determined if message data 
follows this ringing signal. When it is determined 
that there is no subsequent message data, the flow 
proceeds to step S303 to inform the ringing. This 
informing process involves a process of driving one 
of the loudspeaker 16, vibrator 17 and LED 18, and 
the display of the symbol indicating that a call has 
been made. A display example in this case is the 
same as the one shown in Fig. 13A. 

When message data follows the ringing signal, 
the flow proceeds to step S304. In step S304, it is 
determined if the message data after the ringing 
signal is telephone number data by determining 
whether or not there is an ID code at the head of 
the message data. 

When it is determined that the message data is 
not telephone number data, the flow moves to step 
S305 where the ringing is informed, the message is 
displayed on the display section 24 and the re- 
ceived message data and reception time are stored 
in the RAM 20 after which the processing is termi- 
nated. A display example in this case is the same 
as the one shown in Fig. 13B. 

When the message data is determined as tele- 
phone number data in step S304, the flow pro- 
ceeds to step S306. In step S306, the telephone 
numbers stored in the areas Da1 and Da2 shown in 
Figs. 17A and 17B are searched for the telephone 
number whose lower four digits match with the 
lower four digits of the received telephone number. 



When no matched telephone number is found 
in this search, the flow goes to step S307 where 
the symbol and the telephone number are dis- 
played on the display section 24, and those data 
5 and reception time are stored in the RAM 20 after 
which the processing is terminated. A display ex- 
ample in this case is the same as the one shown in 
Fig. 13C. 

When it is determined through the search in 
70 step S306 that the telephone number whose lower 
four digits match with the lower four digits of the 
received telephone number is stored in the tele- 
phone numbers stored in the areas Da1 and Da2 
shown in Figs. 17A and 17B, the flow proceeds to 
75 step S308 where it is determined if the display 
contents of the pager 4 are set for the person 
mode or the company mode. With regard to this 
mode and the flag d1 for a person (hereinafter 
simply referred to as "person flag") and the flag d2 
20 for a company (hereinafter simply referred to as 
"company flag"), which will be discussed later, an 
arbitrary mode should have been selected using 
the mode key 33 and should have been set by the 
set key 31 . 

25 If the person mode is set, the flow moves to 

step S309 to refer to the contents of the person 
flag d1 shown in Fig. 17C. 

When the "1" is set as the person flag d1, the 
flow moves to step S310 where the ringing is 

30 informed, and the name and portrait are displayed 
on the display section 24. Further, those data and 
reception time are stored in the RAM 20 after 
which the processing is terminated. 

Suppose that the telephone number "123- 

35 4567" is received as a message after the tele- 
phone number designating code "*09". As the cor- 
responding telephone number "123-4567" is stored 
in the area Da1 in Fig. 17A, the symbol, the recep- 
tion time, telephone number "123-4567", name 

40 "SUGIO" and portrait are displayed on the display 
section 24, as shown in Fig. 14A. 

When it is determined in step S309 that "2" is 
set as the person flag d1, the flow moves to step 

5311. In this step S311, the ringing is informed and 
45 the portrait is displayed on the display section 24, 

and those data are stored in the RAM 20 after 
which the processing is terminated. 

Suppose that the telephone number "123- 
4567" is received after the telephone number des- 

50 ignating code "*09". In this case, the symbol, re- 
ception time, telephone number "123-4567" and 
portrait, but excluding the name, are displayed on 
the display section 24, as shown in Fig. 19A. 

When it is determined in step S309 that "3" is 

55 set as the person flag d1, the flow moves to step 

5312. In step S312, the ringing is informed, the 
name is displayed on the display section 24, and 
those data are stored in the RAM 20 after which 
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the processing is terminated. 

Suppose that the telephone number designat- 
ing code "*09" and telephone number "123-4567" 
are received. In this case, the symbol, reception 
time, telephone number "123-4567" and name are 
displayed on the display screen, as shown in Fig. 
19B. 

If it is determined in step S308 that the com- 
pany mode is set, the flow moves to step S313 to 
refer to the contents of the company flag d2 shown 
in Fig. 17C. 

When the "1" is set as the company flag d2, 
the flow moves to step S314. In step S314, the 
symbol, company name and company emblem are 
displayed on the display section 24, and those data 
are stored in the RAM 20 after which the process- 
ing is terminated. Suppose that the telephone num- 
ber designating code "*09"and the telephone num- 
ber "123-4567" are received. In this case, the 
lower four digits "4567" of this telephone number 
match with the lower four digits of the telephone 
number "123-4567" stored in the area Da2 in Fig. 
17B. Thus, the symbol and reception time are 
displayed on the display screen together with the 
telephone number "123-4567", company name 
"AAA Inc." and company emblem, as shown in Fig. 
20A. 

When it is determined in step S313 that "2" is 
set as the company flag d2, the flow moves to step 

5315. In step S315, the symbol, received tele- 
phone number and company emblem are dis- 
played on the display section 24, and those data 
are stored in the RAM 20 after which the process- 
ing is terminated. A display example for the case 
where the telephone number "123-4567" has been 
received as a message is shown in Fig. 20B. 

When it is determined in step S313 that "3" is 
set as the company flag d2, the flow moves to step 

5316. In step S316, the symbol, reception time, 
telephone number and company name are dis- 
played on the display section 24, and the reception 
time, telephone number and company name are 
stored in the RAM 20 after which the processing is 
terminated. A display example for the case where 
the telephone number "123-4567" has been re- 
ceived as a message is shown in Fig. 20C. 

According to this embodiment, an image in- 
dicating the caller can be displayed together with 
other character and numeral information in the dis- 
play mode set by the flag according to the person 
mode or the company mode. Thus, the user can 
correctly confirm the caller with not only portraits 
but also any images. 

Second Embodiment 

In the embodiments 1-1 to 1-4, a predeter- 
mined image is displayed on the display section. 



But, this invention is not limited to those embodi- 
ments. For example, a portrait to be displayed may 
be prepared by the user. The following will de- 
scribe an embodiment of the pager 4 which allows 
5 the user to prepare a portrait, with reference to the 
accompanying drawings. 

The basic structures of the paging system and 
the pager 4 according to this embodiment are the 
same as those of the embodiment 1-1 shown in 
io Figs. 1, 2 and 5. The ROM 19 in this embodiment 
however stores a portrait code matrix for woman 
shown in Fig. 21, a portrait code matrix for man 
shown in Fig. 22, a self-made standard message 
code matrix shown in Fig. 23, a program for switch- 
es ing five types of modes, a reception standby mode 
(main mode), a time setting mode, a ringing tone 
switching mode, a portrait preparing mode and a 
self-made standard message preparing mode, in 
accordance with the number of depressions of the 
20 mode key 33, a program for selecting individual 
data shown in Figs. 21, 22 and 23 in accordance 
with the depressing operations of the select key 32 
and the mode key 33, and the like. The portrait 
code matrix for woman includes basic pattern data 
25 of the portrait of a woman and changing pattern 
data of parts constituting the portrait, such as 
eyebrow, left eye, right eye, mouth, sweat, blood 
vessel, tear, cheek, hand and heart, as shown in 
Fig. 21. The portrait code matrix for man includes 
30 basic pattern data of the portrait of a man and 
changing pattern data of parts constituting the por- 
trait, such as eyebrow, left eye, right eye, mouth, 
sweat, blood vessel, tear, cheek, hand and heart, 
as shown in Fig. 22. The portrait is displayed in 
35 accordance with control data for controlling the 
activation (ON action) and deactivation (OFF action) 
of a plurality of display segments constituting a 
portrait in the portrait display area 24b of the 
display section 24. 
40 In this embodiment, the message bank 25 

shown in Fig. 2 is connected to the CPU 14. The 
message bank 25, which is constituted of a volatile 
memory, has a memory area for storing a message 
(a portrait and self-made standard message) pre- 
45 pared in accordance with the message preparing 
flowchart in Fig. 25, as shown in Fig. 24. 

The portrait display area 24b of the display 
section 24 shown in Fig. 5 is constituted of seg- 
ments for displaying the individual parts constitut- 
50 ing a portrait. 

The area in the message bank 25 for storing 
portrait data stores codes of the patterns of the 
individual parts constituting a portrait. A portrait is 
displayed by activating those of the segments of 
55 the portrait display area 24b which are associated 
with the pattern codes stored in the message bank 
25. The portrait display area 24b may be con- 
stituted of a dot matrix display section. In this case, 
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a portrait is displayed in a dot pattern, part by part. 

A method of preparing a portrait and a self- 
made standard message and registering them in 
the message bank 25 in the pager 4 of this em- 
bodiment will be described in detail, with reference 
to the flowchart in Fig. 25 and the display exam- 
ples in Figs. 26A to 26M. 

First, the user depresses the mode key 3 in the 
reception standby mode to set the portrait prepar- 
ing mode. A display example in the portrait prepar- 
ing mode is shown in Fig. 26A. In the initial state in 
this mode, the basic pattern of a woman's portrait 
shown in Fig. 21 is displayed in the portrait display 
area 24b of the display section 24. Then, the user 
depresses the set key 31 to enter the preparing 
mode and starts preparing a portrait (step S401). 

Next, when the depression of the select key 32 
is repeated in step S402, the CPU 14 repeatedly 
displays the basic patterns of the portraits of a man 
and a woman. After determining either the man or 
woman, the user depresses the set key 31. In 
response to this key depression, the CPU 14 sets 
the basic pattern that is displayed then. It is as- 
sumed here that the basic pattern of a woman is 
selected as shown in enlargement in Fig. 26B. 

Next, the user depresses the set key 31 if 
there are no displayed parts the user wants to 
change, or the user operates the select key 32 if 
there are some parts to be changed. Those key 
operations are detected in step S403. When the set 
key 31 is depressed, the flow proceeds to step 
S405, and when the select key 32 is depressed, 
the flow proceeds to step S404. In step S404, the 
user selects an arbitrary pattern, part by part. 

The process in step S404 will now be de- 
scribed in detail with reference to the display ex- 
ample. First, suppose that the basic pattern se- 
lected in step S402 is the basic pattern for a 
woman as shown in Fig. 26B and the portrait to be 
prepared is the one shown in Fig. 26H. 

The user sequentially depresses the mode key 
33 to designate the part to be changed in accor- 
dance with the portrait code matrix for woman 
illustrated in Fig. 21, and selects the pattern using 
the select key 32. 

The detailed description of a specific oper- 
ational example will be given below. As the mode 
key 33 is depressed, a" changeable or selectable 
part is changed and blinks in the order of eyebrow 
— left eye — right eye — ■ mouth sweat blood 
vessel -* tear -* cheek -» hand heart -» eyebrow 
and so forth. In preparing the portrait shown in Fig. 
26H from the basic pattern shown in Fig. 26B, first, 
the user depresses the mode key 33 twice to make 
the left eye blink as the selectable part as shown in 
Fig. 26C. Next, the user depresses the select key 
32 once, so that the pattern among the pattern data 
of the left eye shown in Fig, 21 , which corresponds 



to "1" on the horizontal scale, is displayed as 
shown in Fig. Fig. 26D and blinks. As this pattern is 
the target pattern of the left eye of the portrait in 
Fig. 26H, the selection of the left eye is finished. 

5 Next, the user depresses the mode key 33 twice to 
make the mouth pattern changeable, and operates 
the select key 32 to select the pattern, resulting in 
the state in Fig. 26E. Further, the user depresses 
the mode key 33 five times, and depresses the 

io select key 32 once to set the hand pattern as 
shown in Fig. 26F. Then, the user depresses the 
mode key 33 once and the select key 32 once to 
display the heart as shown in Fig. 26G. 

As the desired portrait is completed through 

75 the above operation, the user operates the set key 
31 . Consequently, the portrait shown in Fig. 26H is 
set. A display example of the entire display section 
at this time is shown in Fig. 26I. 

Subsequently, the flow moves to step S405 

20 where the user designates the address with the 
select key 32 to register the prepared portrait in 
the message bank 25. After the address designa- 
tion, the user depresses the set key 31. In re- 
sponse to the operation of the set key 31 , the CPU 

25 14 registers the pattern codes of the individual 
parts of the prepared portrait at the designated 
address as shown in Fig. 24. As nothing can be 
registered at the addresses where the standard 
messages (hereinafter, fixed standard message) 

30 shown in Fig. 3 are registered, any other address 
than those should be designated. 

In preparing the user's self-made standard 
message in association with the portrait prepared 
and the registered in the above-described manner 

35 and registering that message in the message bank 
25, the user should depress the mode key 33. This 
key operation is detected in step S406, and the 
operation mode is changed to the self-made stan- 
dard message preparing mode from the portrait 

40 preparing mode in step S407. Accordingly, the 
display is changed to the state shown in Fig. 26 J 
from the state in Fig. 26I. When the user depresses 
the select key 32 in the self-made standard mes- 
sage code matrix shown in Fig. 23 is read from the 

45 ROM 19. As the character 

II y II 

so in the self-made standard message code matrix is 
displayed, blinking, at the character input position 
in the message display area 24a as shown in Fig. 
26K, the user depresses the select key 32 to select 
the coordinates in the horizontal direction in the 

55 matrix and depresses the mode key 33 to select 
the vertical coordinates in the matrix. Once a char- 
acter to be set is determined, the user should 
depress the set key 31. To prepare the words 
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"PLEASE WAIT", for example, the select key 32 
should be depressed five times and the mode key 
33 should be depressed three times to display "P". 
When "P" is displayed, the set key 31 should be 
depressed. The characters "L", "E", "A", "S", "E", 
" ". "W", "A", "I" and "T" are set in the similar 
manner. After the preparation of the message is 
completed, the same register address as the ad- 
dress of the portrait is designated by depressing 
the select key 32 and is registered by depressing 
the set key 31. 

If there is no change to the registered self- 
made standard message, the user depresses the 
mode key 33. This key operation is detected in 
step S406 and the flow proceeds to step S409. In 
step S409, the operation for preparing and register- 
ing a message consisting of a portrait and a self- 
made standard message is finished and the opera- 
tion mode is switched to the reception mode. 

The procedures for calling the pager 4 of this 
embodiment are basically the same as those of the 
previous embodiment. When the user wants to 
display a portrait on the destination pager 4, the 
user inputs the address of an area in the message 
bank 25 where the desired portrait is stored after 
the portrait designating code "*5*5". In this case, it 
is necessary to previously confirm the portrait 
stored in the message bank 25 of the destination 
pager 4. An arbitrary message may be input in- 
stead of the portrait or may be input together with 
the portrait. 

The case where the pager 4 of this embodi- 
ment has received the ringing signal will be de- 
scribed in detail with reference to the flowcharts in 
Figs. 27A and 27B and the display examples 
shown in Figs. 28-33. 

First, the received ringing signal is collated with 
the ID code stored in the ID-ROM 15 in step S501. 
When there is a match, the flow proceeds to the 
processing which starts at step S502. 

It is determined in step S502 whether or not 
message data follows this ringing signal. When 
there is not subsequent message data, the ringing 
is informed by displaying the symbol on the sym- 
bol display area 24e of the display section 24 in 
step S503. 

When message data follows the ringing signal, 
the CPU 14 controls' the decoder 13 so as to 
receive and obtain the message consecutively. 
Then, the CPU 14 determines whether the standard 
format designating code "*4*4" or "*5"5" is present 
at the head of the received message data (step 
S504). When there is no standard format designat- 
ing code, the ringing is informed, the reception 
time and message are displayed on the message 
display area 24a of the display section 24, and the 
reception time and message data are stored in the 
RAM 20 after which this processing will be termi- 



nated. 

When it is determined in step S504 that the 
standard format designating code is present at the 
head of the message data, the flow proceeds to 

5 step S506. In step S506, the CPU 14 determines if 
there is portrait data. More specifically, the CPU 1 4 
determines if the standard format designating code 
is the portrait designating code, the message data 
following the portrait designating code is data in- 

w dicating the address in the message bank 25 and 
the portrait is stored at this address. 

When the decision in step S506 is "NO", the 
flow moves to step S514 and when the decision in 
step S506 is "YES", the flow moves to step S507. 

75 In step S507, it is determined if the self-made 
standard message is stored together with the por- 
trait at the designated address. 

When it is determined in step S507 that the 
self-made standard message is stored together 

20 with the portrait at the designated address, it is 
determined whether or not message data follows 
the received address data in step S508. When 
there is no message data after the received ad- 
dress data, the flow advances to step S510. When 

25 there is message data after the received address 
data, on the other hand, the flow advances to step 

5509. Of the portrait and self-made standard mes- 
sage stored at the designated address in the mes- 
sage bank 25, the self-made standard message is 

30 not displayed but the portrait and the received 
message are displayed at the display section 24 in 
step S509. Further, the ringing is informed and this 
message data is stored in the RAM 20 after which 
the processing is terminated. 

35 Fig. 28 shows a display example where mes- 

sage data is "*5*53r 4-420". In this case, the ad- 
dress data "31" follows the portrait designating 
code "*5*5", further followed by "*4*420" as mes- 
sage data. Thus, the flow proceeds in. the above- 

40 described order, and the portrait stored at the 
address "31" in the message bank 25 and the 
message "AGREED" among the fixed standard 
messages shown in Fig. 3 stored in the ROM 19 
which corresponds to the code "20" are displayed 

45 on the display section 24. 

When it is determined in step S508 that no 
message data is located directly after the received 
address data, the flow moves to step S510. In step 

5510, the portrait stored at the address in the 
so message bank 25 indicated by the received ad- 
dress data and the self-made standard message 
are displayed on the display section 24. The ring- 
ing informing process is also executed. Further, the 
received message data is stored in the RAM 20 

55 after which the processing will be terminated. 

Fig. 29 shows a display example where mes- 
sage data is "*5*531 The address data "31" is 
present after the portrait designating code "*5*5 n . 
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Thus, the portrait stored at the address "31 " in the 
message bank 25 and the self-made standard mes- 
sage "PLEASE WAIT" are displayed on the display 
section 24. 

When it is determined in step $507 that no 
self-made standard message data is stored at the 
location specified by the received address data, it 
is determined in step S511 if message data is 
present immediately after this address data. When 
there is no subsequent message data, the flow 
proceeds to step S513. When subsequent mes- 
sage data is present, on the other hand, the flow 
proceeds to step S512. In step S512, the portrait 
stored at the address in the message bank 25 
indicated by the received address data and the 
message based on the message data following the 
received address data are displayed on the display 
section 24, and the ringing informing process is 
also executed. Further, the received message data 
is stored in the RAM 20. Thereafter, the processing 
will be terminated. 

Fig. 30 shows a display example based on 
message data ""5*533*4*410". The address data 
"33" follows the portrait designating code "*5*5", 
further followed by standard message data 
"*4*410". No self-made standard messages are 
stored at the address "33" in the message bank 
25. Thus, the portrait stored at the address "33" in 
the message bank 25 is displayed on the message 
display areas 24a of the display section 24. Fur- 
ther, the fixed standard message "WAIT" is read 
out from the standard message table shown in Fig. 
3 based on the message data "*4*410". 

When it is determined in step S511 that no 
message data is located directly after the received 
address data, the flow moves to step S513 to 
display the portrait stored at that address. After the 
ringing is informed, the received message data is 
stored in the RAM 20 after which the processing 
will be terminated. 

Fig. 31 shows a display example where mes- 
sage data is "*5*533" The address data "33" is 
present after the portrait designating code "*5*5". 
While portrait is stored at the address "33" in the 
message bank 25, no self-made standard message 
is stored there. Thus, the portrait stored at the 
address "33" in the message bank 25 is displayed 
on the display section 24. 

When it is determined in step S506 that (1) 
there is no image designating code "*5*5", (2) data 
following the portrait designating code "*5*5" is not 
address data for the message bank 25, or (3) no 
portrait is stored at the location specified by the 
address data following the portrait designating code 
"*5*5", the flow proceeds to step S514. When it is 
determined in step S514 that no self-made stan- 
dard message data or no fixed standard message 
data is present at the location indicated by the 



address data, the ringing is informed after which 
the processing will be terminated. 

Fig. 32 shows a display example when the 
received message data is "*5*532". The address 

5 data "32" following the portrait designating code 
"*5*5" is not the address in the message bank 25. 
There is no fixed standard message at the address 
"32". Thus, the display for informing the ringing is 
presented as shown in Fig. 33. 

10 When it is determined in step S514 that self- 

made standard message or fixed standard mes- 
sage is present, this self-made standard message 
or fixed standard data is displayed and the ringing 
is informed in step S516. Thereafter, this process- 

75, ing will be terminated. 

Fig. 33 shows a display example based on the 
message data "'5*555*4*401 No portrait is stored 
at the address "55" in the message bank 25. The 
flow therefore proceeds to step S514. There is a 

20 message code "01" after the standard message 
designating code "*4*4". Thus, "URGENT" is read 
out from the standard messages table shown in 
Fig. 3 stored in the ROM 19 and is displayed on 
the display section 24 in step S516. 

25 According to the paging system and pager 4 of 

this embodiment as described above, the intention, 
feeling and the like of a caller can be transmitted in 
the form of a portrait together with the character 
information. It is therefore possible to provide an 

30 expressive message. Portraits to be displayed on 
the pager 4 can be previously prepared by each 
user. Therefore, varieties of displays that are not 
given by fixed patterns can be presented if the 
correspondence between portrait codes and portrait 

35 is taught to the individual users who transmit mes- 
sages. 

Third Embodiment 

40 In the above-described embodiments, a portrait 

is a still picture. To improve the expressing feature, 
however, a plurality of portraits may be switchingly 
displayed. While the pager in the above-described 
embodiments only has a message receiving ability, 

45 the pager itself may be equipped with a function to 
prepare a transmission message. The following will 
describe an embodiment of the pager 4 which has 
a function to display a portrait in a dynamic mode 
by sequentially displaying a plurality of portraits, 

so changing one after another, on the display section 
and a function to simply prepare to-be-transmitted 
message data to display the dynamic picture. 

Fig. 34 shows the outline of the pagers 8 and 9 
used in the third embodiment. These pagers 8 and 

55 9 are so designed that the key input section 23 and 
the display section 24 are coupled via a hinge 
section 41 and can be folded in two. 
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The key input section 23, unlike those in the 
embodiment 1-1 and the second embodiment, has 
numerical keys 42, a set key 43, a select key 44 
and a mode key 45. The numerical keys 42 include 
keys "1" to "0", a key and a key. The set s 
key 43 is for setting and registering selected data. 
The select key 44 serves to select data. The mode 
key 45 serves to switch the operation mode of 
pagers 8 and 9, such as the transmission message 
preparing mode, time setting mode, ringing tone io 
switching mode and the like by the number of 
operations. The key input section 23 has a power 
switch 46 and a reset switch 47 too. 

The display section 24 has a message display 
section 241 constituted of a liquid crystal panel for 75 
displaying a message, a portrait display section 
242 constituted of segments for displaying a por- 
trait and a transmission code display section 243 
for displaying a transmission code. 

The operation of the pagers 8 and 9 according 20 
to the third embodiment will be described below. 

A description will be given first of an operation 
to prepare a message including a dynamic picture 
in the pager 8 and an operation to transmit a 
prepared message to another pager 9, with refer- 25 
ence to the flowchart illustrated in Fig. 35. 

First, the user selects the transmission mes- 
sage preparing mode using the mode key 45 (step 
S601). Next, the user sets the type of a message 
to be transmitted (step S602). As described above, 30 
messages include an ordinary message which is 
the transmitted message data itself that is dis- 
played on the pager 9 on the receiver side, and a 
standard message to be displayed which is ob- 
tained by restoring a standard message or an im- 35 
age previously stored on the receiver side pager 
based on the transmitted data. In transmitting a 
standard message, the user first inputs a standard 
format designating code including "*" and then 
inputs a message code. In transmitting a non- 40 
standard message, the user input the desired mes- 
sage directly. 

When no standard message is to be transmit- 
ted, i.e., when the first input data is not "*", the 
decision in step S602 is "NO" and the flow pro- 45 
ceeds to step S603. The user inputs message data 
(a sequence of numerals) to be transmitted, by 
using the numeral keys 42. The input sequence of 
numerals is displayed on the transmission code 
display section 243. 50 

The user can transmit a message by operating, 
for example, the push buttons of the push-phone 1 
shown in Fig. 1 while referring to the sequence of 
numerals displayed on the transmission code dis- 
play section 243 (step S604). 55 

The user inputs the standard format designat- 
ing code "*4*4" when transmitting a standard mes- 
sage or inputs the portrait designating code "*5*5" 



when transmitting a portrait. In transmitting only a 
standard message, therefore, the decision in step 
S602 is "YES", the decision in step S605 is "NO", 
and the flow proceeds to step S606. The input 
standard format designating code "*4*4 n is dis- 
played on the transmission code display section 
243. 

In step S606, the user inputs one of the mes- 
sage codes "01" to "20" corresponding to the 
desired fixed standard message in the standard 
message table shown in Fig. 3. The input code is 
displayed on the transmission code display section 
243. 

In this manner, the button numbers of the 
push-phone 1 which should be operated in trans- 
mitting standard message and the input sequence 
of the numbers are displayed on the transmission 
code display section 243. 

The user can transmit a message by operating, 
for example, the push buttons of the push-phone 1 
shown in Fig. 1 while referring to the sequence of 
numerals displayed on the transmission code dis- 
play section 243 (step S604). 

To transmit a portrait, the user inputs the por- 
trait designating code "*5*5". In this case, the de- 
cisions in steps S602 and S605 are "YES", and the 
flow proceeds to step S607. In step S607, "*5*5" is 
displayed on the transmission code display section 
243, and a predetermined portrait among portraits 
in the portrait table shown in Fig. 4 is displayed, 
blinking, on the portrait display section 242 of the 
display section 24. 

The blinking portrait can be switched to an- 
other portrait by operating the select key 44. With 
the portrait to be transmitted being displayed in a 
blinking mode, the user operates the set key 43. 
The portrait is set by this key operation. The por- 
trait code of the portrait selected in step S608 is 
displayed after the portrait designating code "*5*5" 
of the transmission code display section 243. 

In transmitting a dynamic image on the pager 
9, the user further inputs the portrait designating 
code "*5*5". The presence or absence of this por- 
trait designating code is determined in step S609. 
When the decision in this step is "YES", the flow 
moves to step S612. In transmitting a still picture, 
on the other hand, the decision in step S609 is 
"NO". 

In transmitting only a portrait, the user operates 
the set key 43 again. Because of this key opera- 
tion, the decision in step S610 is "NO", and the 
flow proceeds to step S604, The portrait as a still 
picture can be transmitted at this stage by inputting 
the code displayed on the transmission code dis- 
play section 243 using the push-phone 1 . 

When a message is to be transmitted together 
with a portrait, i.e., when the set key 43 has not 
been operated again, the decision in step S610 is 
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"YES", and the flow proceeds to step S611. It is 
determined in this step if a standard message 
should be transmitted. When no standard message 
is transmitted, i.e., when the "*" key has not been 
operated, the decision in step S611 is "NO", and 
the flow proceeds to step S603. In step S603, the 
user inputs an ordinal numeral as message data. 
The input numeral is displayed on the transmission 
code display section 243. 

When a standard message is to be transmitted 
together with a portrait, i.e., when the standard 
message designating code "*4*4" is input, the de- 
cision in step S611 is "YES", and the flow pro- 
ceeds to step S606. In step S606, a message code 
corresponding to the desired standard message in 
the standard message table shown in Fig. 3 is 
input. Those codes are also displayed on the trans- 
mission code display section 243. Message includ- 
ing a standard message and a portrait of a still 
picture can be transmitted by sequentially transmit- 
ting codes, displayed on the transmission code 
display section 243, from the push-phone 1 or the 
like. 

When it is determined in step S609 that a 
dynamic picture should be transmitted, it is the 
determined in step S612 if the preparation of a 
dynamic picture is completed. The flow then re- 
turns to steps S607 and S608 to select a portrait 
with a different expression from that of the previous 
selected portrait. When it is determined in step 
S612 that the preparation of a dynamic picture is 
completed, the flow proceeds to the above-de- 
scribed step S610. 

It is also determined if a message should be 
transmitted together with the portrait in this case. 
When no message is to be transmitted, the de- 
cision in step S610 is "NO". When a message 
should be transmitted, on the other hand, the de- 
cision in step S610 is "YES" and the flow proceeds 
to step S611. When no standard message is to be 
transmitted, the decision in step S611 is "NO" after 
which the flow proceeds to the aforementioned 
step S603. In step S604, the user can transmit the 
message consisting of numerals and a portrait con- 
sisting of a dynamic picture by sequentially trans- 
mitting codes which are displayed on the transmis- 
sion code display section 243, from the push- 
phone 1 or the like. 

When a fixed standard message is to be trans- 
mitted, the decision in step S61 1 is "YES", and the 
flow proceeds to step S606. In step S606, a mes- 
sage code corresponding to the desired standard 
message in the standard message table shown in 
Fig. 3 is input. The flow then proceeds to step 
S604 where the fixed standard message data and a 
portrait consisting of a dynamic picture can be 
transmitted. 



Figs. 36A through 36C and Figs. 37A and 37B 
illustrate procedures of preparing a message code 
in the case of transmitting a portrait consisting of a 
dynamic picture and a fixed standard message. 

5 Suppose that the portrait designating code "*5*5" 
has been keyed in. In this case, the decisions in 
steps S602 and S605 become "YES" and the 
portrait is displayed on the portrait display section 
242 in step S607. When the set key 43 is de- 

io pressed while the portrait assigned with the portrait 
code "21 " in the portrait code matrix is blinking on 
the portrait display section 242, the portrait is dis- 
played in a steady form on the portrait display 
section 242 as shown in Fig. 36A in step S608. The 

75 code "21" is displayed following the portrait des- 
ignating code "*5*5" on the transmission code dis- 
play section 243. 

In transmitting a dynamic picture to the pager 
9, the user input the portrait designating code 

20 "*5*5" again. By this key operation, the decision in 
step S609 is "YES", the decision in step S612 is 
"NO" and the next available portrait is displayed in 
step S607. Subsequently, when the set key 43 is 
depressed while the portrait with the portrait code 

25 "27" is blinking on the portrait display section 242, 
the portrait designating code "*5*5" and the portrait 
code "27" of the selected portrait are displayed 
after "*5*521" on the transmission code display 
section 243 as shown in Fig. 36B in step S608. 

30 Further, when the set key 43 is depressed after 

the portrait designating code "*5"5" is input and 
while the portrait with the portrait code "26" is 
blinking, the portrait designating code "*5*5" and 
the portrait code "26" are displayed after 

35 ""5*521*5*527" on the transmission code display 
section 243 as shown in Fig. 36C. 

Next, when the standard message designating 
code n *4*4" and the message code "12" are input, 
the decisions in steps S612, S610 and S611 are 

40 "YES", as shown in Fig. 37A. Because of the 
message code "12", the corresponding standard 
message TLL GO HOME" is displayed on the 
message display section 241 in step S606. When 
the set key 43 is operated, the standard message 

45 designating code "*4*4" and the message code 
"12" are displayed after "*5*52r5*527*5"526" on 
the transmission code display section 243 as 
shown in Fig. 37B. 

The user can transmit the prepared message 

so to the pager 9 by sequentially transmitting codes, 
displayed on the transmission code display section 
243, from the push-phone 1 or the like. 

The reception operation of the pager 9 will now 
be described with reference to the flowchart shown 

55 in Fig. 37. 

First, the RF receiver 12 demodulates the radio 
frequency signal, received at the antenna 11, and 
sends the demodulated signal to the decoder 13. 
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The decoder 13 determines if the ringing signal in 
the demodulated signal matches with the ID code 
stored in the ID-ROM 15. When both match with 
each other, the decoder 13 sends the ringing de- 
tection signal to the CPU 14. The CPU 14 executes 
a process starting at step S702 in response to this 
ringing detection signal. 

In step S702, the CPU 14 determines if mes- 
sage data follows this ringing signal. If there is no 
subsequent message data, the CPU 14 proceeds i 
to step S703 to inform the user of the ringing, for 
example, by displaying a symbol indicating the 
ringing. 

When some message data follows the ringing 
signal, the CPU 114 controls the decoder 13 to n 
continue the reception of the incoming signal, ob- 
tains the message data, and determines if the 
standard format designating code "*4*4" or "*5*5" is 
present at the head of the message. 

When the standard format designating code 21 
"*4*4" or "*5*5" does not exist, the ringing is in- 
formed and the received message is displayed on 
the display section 24 in step S705. Subsequently, 
the ringing is informed and then the reception time 
and the received message data are stored in the 2* 
RAM 20 after which the processing is terminated. 

When it is determined in step S704 that there 
is message data including the standard format des- 
ignating code "*4*4" or "*5*5" at the head, the flow 
proceeds to step S706 where it is determined if 30 
there is the portrait data including the portrait des- 
ignating code "*5*5" and the portrait code. When 
there is no portrait data "*5*5", the flow proceeds to 
step S707 where it is determined if there are the 
standard message data including the standard 35 
message designating code "*4*4" and a message 
code. When there is no standard message data, 
the ringing is informed in step S708 after which the 
processing is terminated. When the standard mes- 
sage data exists, the corresponding standard mes- 40 
sage is displayed on the display section 24 in step 
S709. Further, the reception time and the received 
message data are stored in the RAM 20 after which 
the processing is terminated. 

Fig. 38A shows a display example in the case 45 
where message data "*4"4" has been received. As 
the message code is not present after the standard 
message designating code "*4*4", the decision in 
step S707 is "NO". Therefore, the reception time 
and the symbol indicating no-message are dis- so 
played on the display section 24. 

Fig. 38B shows a display example in the case 
where message code "*4*416" has been received. 
As the message code "16" is present after the 
standard message designating code n *4*4", the de- 55 
cision in step S707 is "YES" and "APPOINTMENT 
OK" corresponding to the message code "16" is 
read from the standard message table in Fig. 3 in 



the ROM 19. This message is displayed on the 
message display section 241 of the display section 
24. 

When the presence of the portrait data is de- 
termined in step S706, the flow proceeds to step 
S71 1 . In step S71 1 , it is determined if there are a 
plurality of pairs of the portrait designating codes 
"*5*5" and portrait codes. When there are a plural- 
ity of pairs of the portrait designating codes "*5*5 n 
and portrait codes, the flow proceeds to step S712 
to determine is message data follows the last por- 
trait code. When message data is present after the 
last portrait code, the flow proceeds to step S713 
where the ringing is informed and a plurality of 
portraits corresponding to the plurality of portrait 
codes are displayed on the portrait display section 
242 of the display section 24, sequentially switched 
from one another. As a result, the displayed por- 
traits becomes a dynamic picture. Further, the ring- 
ing is informed, the message is displayed on the 
message display section 241 of the display section 
24, and the received message data is stored in the 
RAM 20 after which the processing is terminated. 

Figs. 39A to 39C show display examples when 
message data "*5*52 1*5*527*5*526*4*4 12" has been 
received. 

Because this message data contains a plurality 
of pairs of the portrait designating codes "*5*5" and 
portrait codes, the decisions in step S702, S704, 
S706 and S711 are "YES". As the subsequent 
standard message data "*4*412" exists, the de- 
cision in step S712 is also "YES". In step S713, 
therefore, the portraits corresponding to the portrait 
codes "21", "27" and "26" are read from the 
portrait table shown in Fig. 4. Those three portraits 
are displayed, switched from one to another, on the 
portrait display section 242 in the order of Fig. 39A 
- Fig. 39B -* Fig. 39C - Fig. 39A and so forth. 
Based on the standard message designating code 
"*4*4" and the message code "12", TLL GO 
HOME" is read from the standard message table in 
Fig. 3 in the ROM 19, and this message is com- 
monly displayed on the message display section 
241 as shown in Figs. 39A to 39C. 

When it is determined in step S712 that mes- 
sage data is not present immediately after the 
portrait code, the flow proceeds to step S714. In 
step S714, the ringing is informed and a plurality of 
portraits corresponding to a plurality of portrait 
codes are displayed, switched from one to another, 
on the portrait display section 242. Therefore, the 
displayed portrait becomes a dynamic picture. 
Subsequently, the reception time, received mes- 
sage data and so forth are stored in the RAM 20 
after which the processing is terminated. 

Figs. 40A to 40C show display examples when 
the received message is "*5*52 1*5*527*5*526". This 
message data does not contain message data im- 
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mediately after the portrait code. Thus, the decision 
in step S712 is "NO", and the flow proceeds to 
step S714. In step S714, the portraits correspond- 
ing to the portrait codes "21", "27" and "26" are 
read from the portrait table shown in Fig. 4. Those 
three portraits are displayed, switched from one to 
another, on the portrait display section 242 in the 
order of Fig. 40A — Fig. 40B — Fig. 40C -* Fig. 
40 A and so forth. 

When it is determined in step S711 that there 
is just one pair of the portrait designating code 
""5*5" and the portrait code (no plural pairs), the 
flow proceeds to step S715. In step S715 it is 
determined if message data exists immediately 
after the portrait code. When it is determined that 
message data immediately follows the portrait 
code, the flow proceeds to step S716. In step 
S716, the ringing is informed and the portrait data 
corresponding to the portrait code is displayed on 
the portrait display section 242 and the message is 
displayed on the message display section 41, Fur- 
ther, those data are stored in the RAM 20 after 
which the processing is terminated. 

Fig. 41 A shows a display example when there 
is only one pair of the portrait designating code 
and portrait code and message data immediately 
follows the portrait code. In this display example, 
the received message is "*5"528*4*4*416". In this 
case, based on the portrait designating code "*5*5" 
and the portrait code "28", the portrait correspond- 
ing to the portrait code "28" is read from the 
portrait table shown in Fig. 4 and is displayed on 
the portrait display section 242. Further, based on 
the standard message designating code "*4*4" and 
the message code "16", "APPOINTMENT OK" is 
read from the standard message table shown in 
Fig. 3 and is displayed on the message display 
section 241. Then, the reception time, received 
message data, etc. are stored in the RAM 20 after 
which the processing is terminated. 

When it is determined in step S715 that no 
message data is present immediately after the por- 
trait code, the ringing is informed and the portrait 
corresponding to the portrait code is displayed on 
the portrait display section 242 in step S717. Fur- 
ther, the reception time, received message data 
and so forth are stored in the RAM 20 after which 
the processing is terminated. 

Fig. 41 B shows a display example when there 
is no message data immediately after the portrait 
code. In this display example, the received mes- 
sage is "*5*528". In this case, based on the portrait 
designating code "*5*5" and the portrait code "28", 
the portrait corresponding to the portrait code "28" 
is read from the portrait table shown in Fig. 4 and 
is displayed on the portrait display section 242. 

According to the pager 8 of this embodiment, 
as described above, when one portrait or a plurality 



of portraits are selected, a sequence of codes that 
should be input to transmit the portraits is dis- 
played on the transmission code display section 
243. By transmitting the displayed code sequence 

5 from the push-phone or the like, message data in a 
dynamic picture form which uses a plurality of 
portraits and is very expressive can be transmitted. 

When the pager 9 of this embodiment receives 
a plurality of portrait codes, it can display a plural- 

io ity of corresponding portraits, sequentially switched 
from one to another, on the display section 24. 
Therefore, it is possible to display a portrait code in 
a dynamic picture so that an impressive message 
can be exchanged with this paging system. 

75 This invention is not limited to the above-de- 

scribed embodiment, but may be modified in var- 
ious other forms without departing from the scope 
and spirit of the invention. 

For example, a transmission code displayed on 

20 the transmission code display section 243 is trans- 
mitted using a separate telephone unit in the 
above-described embodiment. The prepared trans- 
mission code may however be transmitted directly 
from the pager 8. As shown in Fig. 2, for example, 

25 the dialer key 21 and dialer key speaker 22 in- 
dicated by the broken lines may be connected to 
the CPU 14, so that the transmission code dis- 
played on the transmission code display section 
243 is input from the dialer key 21 and a dialing 

30 tone signal is generated from the dialer key speak- 
er 22. When this dialing tone signal is transmitted 
to the service company 3 from a push-phone 1 or 
the like, a message can be transmitted to the pager 
9. 

35 Further, an external output terminal, e.g., the 

modular plug 26 may be connected via the inter- 
face 27 to the CPU 14. In this case, a transmission 
code may be sent directly to the service company 
3 over the public telephone line 2 or the like by 

40 connecting the modular plug 26 to the modular jack 
28 to establish communication with the service 
company 3. 

Although a portrait is transmitted and displayed 
on the pager 9 in the above-described embodi- 
es ment, the transmission data is not limited to a 
portrait but any image data may be transmitted and 
displayed. In this case, the display section may be 
formed of a dot matrix type one. 

For example, portraits as shown in Figs. 42A, 
so 42B and 42C and image data other than portraits 
and previously stored in the ROM 19 may be 
displayed in the order of Fig. 42A — Fig. 42B — 
Fig. 42C — Fig. 42A and so forth. Further, the 
display may be presented in the order of Fig. 43A 
55 — Fig. 43B — Fig. 43C — Fig. 43A and so forth by 
alternately displaying a portrait and a standard 
message. 
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According to the above-described embodiment, 
a sequence of the transmission codes is prepared 
with the pager 8 by using the standard message 
table and portrait table stored in the ROM 19. But, 
a message code and a portrait code may be input 
using a standard message table and a portrait table 
which are recorded on another medium. 

Fourth Embodiment 

Although patterns of a plurality of parts are 
specified to designate a portrait in the second 
embodiment, this method requires many parts to 
designate, which may make it inconvenient to pre- 
pare a transmission code. To solve such a prob- 
lem, for example, a basic portrait and some parts 
of this portrait which need to be changed may be 
designated, thus reducing the number of codes to 
be transmitted. An embodiment covering this fea- 
ture will be described below. 

The pagers 8 and 9 according to this embodi- 
ment has the same appearance as the one shown 
in Fig. 34 and its circuit structure is the same as 
the one shown in Fig. 2. The ROM 19 stores a 
standard message table shown in Fig. 3, a portrait 
code matrix for woman shown in Fig. 21, and a 
portrait code matrix for man shown in Fig. 22. 
Codes are assigned to individual images in the 
portrait code matrixes for woman and man. For 
example, a portrait code "30" is obtained when the 
basic pattern of a woman's portrait shown in Fig. 
21 is designated and a change pattern code "11" 
is obtained when the pattern of an "eyebrow" to 
change the basic pattern of the woman's portrait is 
designated. 

An operation to prepare a transmission code 
using the pager 8 according to this embodiment 
will be described below with reference to the 
flowchart shown in Fig. 44. 

First, the user selects the transmission code 
preparing mode using the mode key 45 in step 
S801 . Next, the user sets the type of a message to 
be transmitted. 

When message data is of a non-standard mes- 
sage (the first data is not "*"), the decision in step 
S802 is "NO" and the flow proceeds to step S803. 
The user inputs numerals as message data. The 
input sequence of numerals is displayed on the 
transmission code display section 243. The user 
inputs the transmission code displayed on the 
transmission code display section 243 from the 
push-phone 1 or the like and transmits it. 

The user inputs the portrait designating code 
"*5*5" to transmit portrait, and inputs the standard 
message designating code "*4*4" to transmit stan- 
dard message data. In transmitting a standard mes- 
sage, therefore, the decision in step S802 is 
"YES", the decision in step S805 is "NO", and the 



flow proceeds to step S806. The input standard 
message designating code "*4*4" is displayed on 
the transmission code display section 243. 

The user inputs one of the message codes 
5 "01 " to "20" corresponding to the desired standard 
message in the standard message table shown in 
Fig. 3. The input code is displayed on the trans- 
mission code display section 243. 

In this manner, the button numbers of the 
w push-phone 1 which should be operated in trans- 
mitting standard message data and the input se- 
quence of the numbers are displayed on the trans- 
mission code display section 243. 

The user can transmit a message by operating, 
■ is for example, the push buttons of the push-phone 1 
shown in Fig. 1 while referring to the sequence of 
numerals displayed on the transmission code dis- 
play section 243 (step S804). 

To transmit portrait, the user inputs the portrait 
20 designating code "*5*5" through a key operation. 
Accordingly, the decisions in steps S802 and S805 
are "YES", and the flow proceeds to step S807. 

In step S807, the basic pattern for a woman 
shown in Fig. 21 blinks on the portrait display 
25 section 242. By operating the select key 44, this 
woman's basic pattern and the basic pattern for a 
man shown in Fig. 22 are switched from one to the 
other in a blinking form. When the set key 43 is 
operated with one of the basic patterns blinking, 
30 the basic pattern of the portrait is set. As the 
portrait is set, the portrait designating code "*5*5" 
and the portrait code ("30" or "31") of the basic 
pattern set in step S807 are displayed on the 
transmission code display section 243. 
35 The user determines if the basic pattern of the 

displayed portrait should be changed. When pat- 
terns of some parts of the basic pattern are to be 
changed, the user inputs a change part designating 
code "*08". The presence or absence of this 
40 change part designating code is determined in step 
S808. When no basic pattern is to be changed, the 
decision in step S808 is "NO", and the flow pro- 
ceeds to step S809. 

In step S809 it is determined if a message 
45 should be transmitted. In transmitting a message, 
the user operates the numerical keys 42 to input a 
numeral. If no message is to be transmitted, i.e., 
when no numeral keys 42 are operated, the de- 
cision in step S809 is "NO", and the flow moves to 
so step S804. In step S804, a sequence of codes 
necessary to transmit a message consisting of a 
basic pattern is displayed on the transmission code 
display section 243. 

In transmitting a message, the decision in step 
55 S809 is "YES", and the flow proceeds to step 
S810. 

It is determined in step S810 if the message to 
be transmitted is a standard message or the stan- 
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dard message designating code "*4M" has been 
input. When the standard message is not to be 
transmitted, the decision in step S810 is "NO", and 
the flow proceeds to step S803. In step S803, the 
user inputs an ordinary numeral as message. The 
sequence of codes for transmitting the basic pat- 
tern of the portrait and the ordinary message is 
displayed on the transmission code display section 
243. The user can transmit a message from the 
push-phone 1 or the like by referring to the code 
sequence (step S804). 

In transmitting standard message together with 
portrait, the decision in step S810 is "YES", and 
the flow proceeds to step S806. In step S806, the 
user inputs the message code (01-20) correspond- 
ing to the desired standard message in the stan- 
dard message table shown in Fig. 3. The standard 
message designating code and message code are 
displayed together with the portrait designating 
code and portrait code on the transmission code 
display section 243. Then, the flow proceeds to 
step S804 to permit the portrait formed by the 
basic pattern and the message consisting of the 
standard message data to be transmitted. 

To change patterns of some parts of a basic 
pattern, the user selects the basic pattern and then 
operates the mode key 45. Therefore, the decision 
in step S808 is "YES", and the flow proceeds to 
step S81 1 . 

In step S811, the "eyebrow" of the basic pat- 
tern determined in step S807 blinks. Operating the 
mode key 45 shifts the blinking part in the order of 
"eyebrow" - "left eye" — "right eye" - "mouth" 
— ■ "sweat" — "blood vessels" — "tear" -> "cheek" 
— "hand" — "heart" — "eyebrow" and so forth. By 
operating the select key 44, the patterns of the 
blinking parts are read from the portrait code matrix 
for woman and are displayed switched from one 
another. When the proper pattern is displayed, the 
user operates the set key 43 then. This key opera- 
tion permits the code of the selected pattern 
(change part designating code) is obtained from 
the portrait code matrixes for woman and man 
shown in Figs. 21 and 22. Subsequently, the 
change part designating code '"08" and the ac- 
quired change pattern code are displayed on the 
transmission code display section 243. 

When the alteration of the portrait is com- 
pleted, the user operates the set key 43. When this 
alteration is not completed, the user operates the 
mode key 45 to select the next part. Those key 
operations are determined in step S813. When the 
alteration of the portrait is not completed, the flow 
returns to step S811 to obtain change part des- 
ignating codes for the other parts in the same 
manner as discussed above. 

When the alteration of the portrait is com- 
pleted, the flow proceeds to step S809. 



In step S809, the user determines whether or 
not to transmit a message too. When no message 
is to be transmitted, the decision in step S809 is 
"NO", and the flow proceeds to step S804 where a 
5 portrait with the basic pattern changed can be 
transmitted. 

In transmitting an ordinary message (sequence 
of numerals) together with a portrait, the user in- 
puts a sequence of numerals. In transmitting a 

10 standard message together with a portrait, the user 
inputs the standard message designating code 
"*4*4" and a message code. 

When no standard message is to be transmit- 
ted, the decision in step S809 is "YES", the de- 

75 cision in step S810 is "NO" and the input se- 
quence of numerals is displayed on the transmis- 
sion code display section 243 in step S803. 

When a standard message is to be transmitted 
together with a portrait, the decisions in steps S809 

20 and S810 are "YES", and the flow proceeds to 
step S806. 

In step S806, the input standard message des- 
ignating code and message code are displayed on 
the transmission code display section 243. 

25 Figs. 45A through 45C illustrate procedures of 

preparing a transmission code for a message in- 
cluding a portrait and a standard message. 

First, the user instructs the transmission mes- 
sage preparing mode and inputs the portrait des- 

30 ignating code "*5 W 5" with the numerical keys 42. 
The input key code is displayed on the transmis- 
sion code display section 243. Through this key 
operation, the flow proceeds in the order of step 
S801 - S802 — S805 - S807. 

35 In step S807, the basic pattern for a woman or 

a man blinks on the portrait display section 242. By 
operating the select key 44, this basic pattern can 
be changed. If the set key 43 is operated when the 
basic pattern of the woman's portrait is displayed 

40 as shown in Fig. 45A, this is set as the basic 
pattern. Code "30" of the woman's basic pattern is 
displayed after the portrait designating code ""5*5" 
on the transmission code display section 243. 

To change patterns of some parts of the se- 

45 lected basic pattern, the user inputs the change 
part designating code "*08". This input event is 
detected in step S808 and the flow proceeds to 
step S81 1 . In this step, the user operates the mode 
key 45 to switch the type of a part, operates the 

so select key 44 to switch the part and operates the 
set key 43 to choose the desired pattern. The 
selected change pattern code is displayed after the 
change part designating code ""08" on the trans- 
mission code display section 243. 

55 Fig. 45B presents an example where the pat- 

terns of the left eye, mouth, cheek and hand of the 
woman's basic pattern are changed with the pat- 
terns of the change portrait codes "21", "43", "81" 
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and "91". 

When the standard message designating code 
"*4*4" and the message code "16" are input, the 
decisions in steps S809 and S810 are "YES" and 
"*4*416" is displayed after the aforementioned 
"'5*530*0821438191" on the transmission code dis- 
play section 243, as shown in Fig. 45C. 

Through the above operation, the transmission 
message consisting of a portrait and standard mes- 
sage is completed. 

The operation of the pager 9 according to this 
embodiment will be described below with reference 
to the flowchart shown in Fig. 46. 

First, in step S901 , the decoder 13 determines 
if the ringing signal demodulated by the RF re- 
ceiver 12 matches with the ID code stored in the 
ID-ROM 15, and sends the ringing detection signal 
to the CPU 14 when both match with each other. In 
response to the ringing detection signal, the CPU 
14 executes a process starting at step S902. 

In step S902 it is determined if message data 
follows the ringing signal. When there is no subse- 
quent message data, the flow proceeds to step 
S903 to inform the ringing, for example, by display- 
ing the symbol representing the ringing and driving 
the loudspeaker 16 and so on. 

When message data follows the ringing signal, 
the flow proceeds to step S904. In step S904, the 
CPU 14 instructs the decoder 13 to keep receiving 
the incoming signal and acquires message data. 
The CPU 14 determines if the standard format 
designating code n *4*4" or "*5*5" is present at the 
head of the obtained message. When there is no 
standard format designating code, the ringing is 
informed and a message based on the received 
message data is displayed on the display section 
24 in step S905. Further, the reception time and 
the received message data are stored in the RAM 
20 after which the processing is terminated. 

When it is determined in step S904 that the 
standard format designating code exists, the flow 
proceeds to step S906 where it is determined if 
there is portrait data including a pair of the portrait 
designating code "*5*5" and the portrait code. 
When the portrait data do not exist, the flow pro- 
ceeds to step S907 where it is determined if there 
is the standard message data including a pair of 
the standard message' code M *4*4" and any of the 
message codes "01" to "20". When there is no 
message code, the ringing is informed in step 
S908. When there is a message code, on the other 
hand, the corresponding standard message is dis- 
played on the display section 24 in step S909. 

Fig. 47A shows a display example in the case 
where the absence of the message code is deter- 
mined in step S907, e.g., in the case where M '4*4" 
has been received as message data. As no mes- 
sage code follows the standard message designat- 



ing code in this case, the reception symbol, the 
reception time and a symbol indicating that there is 
no message are displayed on the message display 
section 241 of the display section 24. 
5 Fig. 47B shows a display example in the case 

where the presence of the message code is deter- 
mined in step S907, e.g., in the case where 
"*4*416" has been received as message data. In 
this case, the message code "16" follows the stan- 

w dard message designating code "*4*4". Therefore. 
"APPOINTMENT OK" corresponding to the mes- 
sage code "16" is read from the standard message 
table shown in Fig. 3, and this message is dis- 
played on the message display section 241. 

75 When the presence of the portrait designating 

code and portrait code is determined in step S906, 
it is determined if the change part designating code 
"*08" follows the portrait code and there is a sub- 
sequent change pattern code in step S910. 

20 When the presence of the change part des- 

ignating code "*08" and change pattern code is 
determined, the flow proceeds to step S91 1 where 
it is determined if there is message data following 
the change pattern code. 

25 When message data is present after the 

change pattern code, the flow proceeds to step 
S912. In step S912, the ringing is informed and a 
new portrait obtained by changing the basic pattern 
designated by the portrait code to a pattern des- 

30 ignated by the change pattern code is produced. 
The display section 24 displays the changed por- 
trait on the portrait display section 242 and a 
message based on the message data on the mes- 
sage display section 241. Further, those data are 

35 stored in the RAM 20 after which the processing is 
terminated. 

Fig. 48 shows a display example in such a 
case. In this example, the message data 
"*5*530*0821 4381 91*4*41 6" shown in Fig. 45C has 

40 been received. In this case, the woman's basic 
pattern is read from the portrait code matrix for 
woman shown in Fig. 21 based on the portrait code 
"30" following the portrait designating code "*5*5". 
Next, patterns corresponding the change pattern 

45 codes "21", "43", "81" and "91" following the 
change part designating code "*08" are read from 
the portrait code matrix for woman, and a new 
portrait having the basic pattern partially changed 
is produced. This portrait is displayed on the por- 

50 trait display section 242. 

Further, based on the standard message des- 
ignating code w *4*4" and the message code "16", 
"APPOINTMENT OK" is read from the standard 
message table shown in Fig. 3 and is displayed on 

55 the message display section 241 . 

When it is determined in step S911 that no 
message data follows this change pattern code, the 
flow proceeds to step S913 where the ringing is 
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informed and the basic pattern corresponding to 
the portrait code is changed using the patterns 
corresponding to the change pattern codes. The 
changed basic pattern is displayed on the portrait 
display section 242. Further, the received message 
data and the like are stored in the RAM 20 after 
which the processing is terminated. 

Fig. 49 shows a display example in such a 
case. In this example, the message data 
"*5*530*0821438191" has been received. In this 
case, the woman's basic pattern is read from the 
portrait code matrix for woman shown in Fig. 21 
based on the portrait code "30" following the por- 
trait designating code "*5*5". Next, patterns cor- 
responding the change pattern codes "21", "43", 
"81 " and "91 " following the change part designat- 
ing code "*08" are read from the portrait code 
matrix for woman. The basic pattern is partially 
changed based on those patterns, producing a new 
portrait. This portrait is displayed on the portrait 
display section 242. 

When there is message data following the por- 
trait code, the flow proceeds to step S915. In step 
S915, the ringing is informed, the basic pattern 
corresponding to the portrait code is displayed on 
the portrait display section 242 and a message 
based on the message data is displayed on the 
message display section 241. The received mes- 
sage data is stored in the RAM 20 after which the 
processing is terminated. 

Fig. 50 shows a display example in such a 
case. In this example, the received message is 
""5*530*4*416". In this case, the woman's basic 
pattern is read from the portrait code matrix for 
woman shown in Fig. 21 based on the portrait code 
"30" following the portrait designating code "*5*5". 
Based on the standard message designating code 
"*4*4" and the message code "16", "APPOINT- 
MENT OK" is read from the standard message 
table shown in Fig. 3 and is displayed on the 
message display section 241 . 

When it is determined in step S914 that no 
message data follows the portrait code, the flow 
proceeds to step S916 where the ringing is in- 
formed and the basic pattern is displayed on the 
portrait display section 242. Further, those received 
message data are stored in the RAM 20 after which 
the processing is terminated. 

Fig. 51 shows a display example in such a 
case. In this example, the message data is 
"*5*530". Based on the portrait code "30" following 
the portrait designating code "*5*5", the woman's 
basic pattern is read from the portrait code matrix 
for woman shown in Fig. 21 and is displayed on 
the portrait display section 242. 

According to this embodiment, as described 
above, the patterns of the individual parts of the 
basic pattern can be changed to desired patterns. 



It is therefore possible to prepare and transmit very 
expressive message. 

Although a portrait is a still picture in the fore- 
going description, a portrait may be a dynamic 
5 picture. The following will discuss the reception 
operation of the pager 9 in that case, with refer- 
ence to Fig. 52. 

The processes in steps S1001 to S1009 are 
substantially the same as the processes in steps 
10 S901 to S909. 

When the presence of the portrait designating 
code and portrait code is determined in step 
S1006, it is determined in step St 010 if change 
pattern data including the change part designating 
75 code "*08" and a subsequent change pattern code 
follow the portrait code. 

When the presence of the change part data is 
determined in step St 010, the flow proceeds to 
step S1011 where it is determined if there is mes- 
20 sage data following the change part data. 

When message data is present after the 
change part data, the flow proceeds to step S1012. 
In step S1012, the ringing is informed and a first 
portrait formed of the basic pattern designated by 
25 the portrait code and a second portrait resulting 
from changing the first portrait based the patterns 
corresponding the change pattern codes are pro- 
duced. Those first and second portraits are dis- 
played, alternately switched from one to the other, 
30 on the portrait display section 242. Further, a mes- 
sage is displayed on the message display section 
241 and those received message data are stored in 
the RAM 20 after which the processing is termi- 
nated. 

35 When "*5*530*0821438191 " is received as 

message data, for example, the woman's basic 
pattern is read as the first portrait from the portrait 
code matrix for woman Fig. 21 in the ROM 19, 
based on the portrait designating code "*5*5" and 

40 the portrait code "30". Next, the basic pattern is 
changed based on patterns corresponding the 
change pattern codes "21", "43", "81" and "91", 
thus yielding the second portrait. The first and 
second portraits are displayed, alternately switched 

45 from one to the other, on the portrait display sec- 
tion 242, as shown in Figs. 50 and 48. 

When it is determined in step S1011 that no 
message data follows the portrait code, the flow 
proceeds to step S1013. In step S1013, the ringing 

so is informed and the first portrait based the basic 
pattern and the second portrait obtained by chang- 
ing the first portrait based the pattern correspond- 
ing the change pattern code are produced. Those 
first and second portraits are. displayed, alternately 

55 switched from one to the other, on the portrait 
display section 242. Further, received message 
data is stored in the RAM 20 after which the 
processing is terminated. 
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When it is determined in step S1010 that no 
change part data follows the portrait data, the flow 
proceeds to step S1014 where it is determined if 
message data follows the portrait data. 

When message data follows the portrait code, 
the flow proceeds to step S1015 where the ringing 
is informed, the basic pattern based on the portrait 
code is displayed on the portrait display section 
242 of the display section 24 and the message is 
displayed on the message display section 241. ; 
Then, those received data are stored in the RAM 
20 after which the processing is terminated. 

When the absence of message data after the 
portrait data is determined in step S1014, the flow 
proceeds to step S1016 where the ringing is in- 1 
formed and the basic pattern based on the portrait 
code is displayed on the portrait display section 
242. Then, those data are stored in the RAM 20 
after which the processing is terminated. 

According to this embodiment, as described a 
above, the first portrait formed by the basic pattern 
and the second portrait formed by changing the 
basic pattern based on the pattern corresponding 
to the change pattern code are displayed, alter- 
nately switched from one to the other, thus pre- 2; 
senting a dynamic picture. It is therefore possible 
to transmit message data in a dynamic picture 
form which is rich in expression. 

This invention is not limited to the above-de- 
scribed embodiment, but may be modified in var- 3c 
ious other forms as needed without departing from 
the scope and spirit of the invention. 

For example, the foregoing description has 
been given of the case where the feeling, expres- 
sion or the like of the caller is mainly transmitted in as 
the form of a portrait to the pager 9. But, a busi- 
ness illustration matrix holding images representing 
actions and places as shown in Fig. 53 may be 
stored in the ROM 19, so that messages as shown 
in Figs. 54A and 54B can be transmitted to and 40 
displayed on the pager 9. 

In this example, a business format designating 
code "77" is used to designate an image shown 
in Fig. 53. 

Suppose that as an example, the pager 4 has 45 
received the business format designating code 
"T7", basic pattern code "0121", change part 
designating code n *08", change code "31 n , stan- 
dard message designating code n *4*4" and mes- 
sage code "02" as message data. so 

In this case, based on the codes "01 (human)" 
and 21 (left shift)" following the business format 
designating code "77", the CPU 14 reads two 
corresponding patterns from the business illustra- 
tion matrix shown in Fig. 53. The read patterns are 55 
combined to produce the basic pattern of a busi- 
ness illustration, for example, as shown in Fig. 54A. 
Then, the pattern corresponding to the code "31" 



following the change part designating code ""08" is 
read out, and the basic pattern is partially changed 
based on this pattern, thus producing a changed 
business illustration pattern as shown in Fig. 54B. 
The illustration patterns shown in Figs. 54A and 
54B are alternately displayed as a dynamic picture 
on the portrait display section 243. 

Based on the message code "02" following the 
standard message designating code "*4*4", the 
standard message "CALL ME" is read. This stan- 
dard message is displayed on the message display 
section 241 as shown in Figs. 54A and 54B. 

With the above structure, the importance and 
urgency of a message can be expressed by spe- 
cifically designing a dynamic picture. The portrait 
and the business illustration may be displayed in 
order. 

Fifth Embodiment 

Although the portrait and pattern codes are 
designated to transmit a portrait in the second and 
fourth embodiments, a portrait may be specified by 
designating the codes of the individual parts con- 
stituting the portrait. 

The fifth embodiment designed to accomplish 
the above will be described below. 

In the fifth embodiment, the ROM 19 is holding 
a standard message table and a pattern code ma- 
trix. In this case, the standard message table stores 
standard messages in association with the mes- 
sage codes as shown in Fig. 3. The pattern code 
matrix stores the patterns of parts, such as "hair 
style and profile" , "eyebrow", "eye" and "mouth" 
for preparing a portrait, in association with pattern 
codes, as shown in Fig. 55. For example, when a 
pattern code "00" is designated, the pattern of a 
woman's "hair style and profile" is obtained, and 
when a pattern code "11" is designated, the pat- 
tern of an "eyebrow" in an angry state is obtained. 

An operation to prepare a transmission code 
using a pager 8 according to this embodiment and 
to transmit the prepared message to a pager 9 will 
be described below with reference to the flowchart 
shown in Fig. 56. 

First, the user selects the transmission code 
preparing mode using the mode key 45 in step 
S1101. Next, the user sets the type of a message 
to be transmitted. 

When a non-standard message is to be trans- 
mitted, the decision in step S1102 is "NO" and the 
flow proceeds to step S1103. The user inputs or- 
dinary numerals as a message. The CPU 14 dis- 
plays the input message on the transmission code 
display section 243. In other words, key codes 
which should be operated to transmit this message 
and the sequence of the key codes are displayed 
on the transmission code display section 243. In 
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the next step S1104, the user can transmit a nu- 
merals-oriented message by inputting the same 
data as the message data displayed on the trans- 
mission code display section 243 from the push- 
phone 1 or the like. 

The user inputs the pattern designating code 
"*2*2" to transmit portrait, and inputs the standard 
message designating code "*4*4" to transmit a 
standard message. The input code is displayed on 
the transmission code display section 243. 

When a standard message, not portrait, is to 
be transmitted, the decision in step S1102 is 
"YES", the decision in step S1105 is "NO", and 
the flow proceeds to step S1106. The user inputs a 
message code in step S1106. This message code 
is also displayed on the transmission code display 
section 243. 

The user can transmit a numerals-oriented 
message by inputting the same data as the mes- 
sage data displayed on the transmission code dis- 
play section 243 from the push-phone 1 or the like 
(step S1104). 

To transmit portrait data, the user inputs the 
pattern designating code "*2"2" so that the decision 
in step S1105 is "YES", and the flow proceeds to 
step S1107. In step S1107, one of the basic por- 
traits based on the pattern code matrix shown in 
Fig. 55 is displayed on the portrait display section 
242 of the display section 24, and the pattern of 
the "style and profile" blinks. Further, the pattern 
designating code "*2*2" is displayed on the trans- 
mission code display section 243. 

The blinking pattern is sequentially shifted in 
the order of "hair style and profile", "eyebrow", 
"left eye", "right eye" and so forth by operating 
the mode key 45. The pattern of a blinking part is 
switched to another pattern by operating the select 
key 44. When the desired pattern for the blinking 
part is displayed, the set key 43 is operated to set 
the pattern for that part (step St 108). 

When the set key 43 is operated, the code of 
the set pattern is displayed on the transmission 
code display section 243. 

It is then determined if the portrait has been 
completed, i.e., if the patterns have been set for all 
the parts. When the portrait is incomplete, the 
decision in step S1109 is "NO", and the flow 
returns to step S1107 to select the proper patterns 
for other parts in the above-described manner. 

When a portrait is completed, it is then deter- 
mined if a dynamic picture should be transmitted. 
When a dynamic picture is to be transmitted, the 
user keys in a dynamic-picture pattern designating 
code "*6*6". The presence or absence of this code 
is determined in step S1110. In the case where a 
still picture is to be transmitted, i.e., when the 
dynamic-picture pattern designating code "*6*6" 
does not exist, the decision in step S1110 is "NO", 



and the flow proceeds to step S1 1 1 1 . 

In step S1111, it is determined if a message 
should be transmitted together with a portrait. 
When no message is to be transmitted, the de- 
5 cision in step S1111 is "NO", and the flow pro- 
ceeds to the aforementioned step S1104. 

When a message is to be transmitted, the 
decision in step S1111 is "YES", and the flow 
proceeds to step S1112 where it is determined if 

10 the message is a standard message or if the stan- 
dard message designating code "*4*4" has been 
input. When no standard message is to be trans- 
mitted, the decision in step S1112 is "NO", and the 
flow proceeds to step S1103 where the user inputs 

75. a numerals-oriented message. The input message 
is displayed on the transmission code display sec- 
tion 243. In step S1104, the user can transmit a 
portrait in a still picture form and a numerals- 
oriented message to another pager 9 by inputting 

20 the sequence of codes displayed on the transmis- 
sion code display section 243 from the push-phone 
1 or the like. 

When a standard message is to be transmitted, 
the decision in step S1112 is "YES" and the flow 

25 moves to step S1106. In step S1106, the user 
inputs an arbitrary message code in the standard 
message table shown in Fig. 3. This message code 
is also displayed on the transmission code display 
section 243. The flow then moves to step S1104 to 

30 be ready to transmit data having standard message 
and portrait consisting of a still picture. 

When it is determined in step S1110 that a 
dynamic picture is to be transmitted, it is deter- 
mined if the preparation of the dynamic picture is 

35 completed in step S1113, and the flow returns to 
step S1107 to prepare a different portrait. The 
preparation of the portrait in this case is deter- 
mined by selecting the pattern of a part to be 
changed. 

40 Consequently, the pattern code of a pattern to 

be changed is displayed after the pattern designat- 
ing code "*2*2", the pattern code, dynamic-picture 
pattern designating code "*6*6" on the transmission 
code display section 243. 
45 It is determined again in step S1113 if the 

preparation of the dynamic picture has been com- 
pleted, and the flow proceeds to step S1111. In this 
case too, it is determined if a message is to be 
transmitted. When no message is to be transmit- 
so ted, the decision irf step S1111 is "NO" and the 
portrait consisting of the dynamic picture can be 
transmitted in step S1104. 

When a message is to be transmitted, on the 
other hand, the decision in step S1111 is "YES" 
55 and the flow proceeds to step S1112 to determine 
is a standard message is to be transmitted. When 
no standard message is to be transmitted, the 
decision in step S1112 is "NO" and the flow pro- 
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ceeds to step S1103. In step St 103, the user 
inputs an ordinary numeral as message data. In the 
next step S1104, the portrait consisting of the dy- 
namic picture and numerals-oriented message can 
be transmitted. In the case where a standard mes- 
sage is to be transmitted, the decision in step 
S1112 is "YES" and the flow proceeds to step 
1106 where a message code is input. In step 
S1104, the portrait consisting of the dynamic pic- 
ture and the message consisting of the standard 
message can be transmitted. 

Figs. 57A through 60 illustrate procedures of 
preparing a transmission code for a portrait consist- 
ing of a dynamic picture and a message consisting 
of a standard message. 

First, the user instructs the transmission mes- 
sage preparing mode and inputs the pattern des- 
ignating code "*2*2" with the numerical keys 42. 
Because of this key-in operation, the decisions in 
steps S1102 and S1105 become "YES", the pat- 
tern designating code "*2*2" is displayed on the 
transmission code display section 243, a basic 
portrait is displayed on the portrait display section 
242 as shown in Fig. 57A, and the pattern of "hair 
style and profile" blinks (step S1107). 

As shown in Fig. 57B, to use the pattern with 
the pattern code "00" for the "hair style and pro- 
file", the user should operate the select key 44 and 
then operate the set key 43 when this pattern is 
displayed. This key operation causes the pattern 
code "00" to be displayed after the pattern des- 
ignating code "*2*2" on the transmission code dis- 
play section 243. 

Thereafter, likewise, the user operates the 
mode key 45 to change the blinking part, operates 
the select key 44 to select the pattern of the 
blinking part from those shown in Fig. 55, and 
operates the set key 43 when the desired pattern is 
displayed. The codes for the patterns of the in- 
dividual parts are displayed in this manner. The 
pattern codes of the set patterns are displayed on 
the transmission code display section 243. 

Fig. 57C presents a display example when the 
pattern with the code "10" is selected for 
"eyebrow" and the pattern with the code "22" is 
selected for "left eye". Fig. 57D presents a display 
example when the patterns with the codes "30", 
"40", "50", "60", "70^, "80" and "91" are subse- 
quently selected for "right eye" , "mouth", 
"sweat", "blood vessel", "tear", "cheek" and 
"hand". When the selection of the patterns is com- 
pleted, the user operates the set key 43 which 
causes the flow to proceed to step S1110 from 
step S1109. 

Next, when the user inputs the dynamic-picture 
pattern designating code ""6*6" to instruct a dy- 
namic picture, the dynamic-picture pattern des- 
ignating code "*6*6" is displayed on the transmis- 



sion code display section 243 as shown in Fig. 
57E. Then, the user sequentially designates the 
patterns of some parts of the prepared portrait 
which should be changed. 

5 In this example, the patterns of "left eye", 

"mouth" and "hand" are to be changed. In this 
case, the user operates the mode key 45 to select 
the left eye and operates the select key 44 to 
select the pattern corresponding to the code "21". 

10 A display example at this point of time is given in 
Fig. 57E. Fig. 57F presents a display example 
when the pattern with the code "43" is selected for 
"mouth". Fig. 57G presents a display example 
when the pattern with the code "90" is selected for 

is "hand". 

When the user then inputs the standard mes- 
sage designating code "*4"4" and message code 
"20" and operates the set key 43, the standard 
message designating code "*4*4" and message 
20 code "20" are displayed after the aforementioned 
"*2*2001 02230405060708091 *6"621.4390" on the 
transmission code display section 243, as shown in 
Fig. 57H. 

The reception operation of the pager 9 accord- 

25 ing to this embodiment will be described below 
with reference to the flowchart shown in Fig. 58. 

In step S1201, it is determined if the demodu- 
lated ringing signal matches with the ID code 
stored in the ID-ROM 15. The processing starting 

30 at step S1202 will be executed only when both 
match with each other. 

In step S1202 it is determined if message data 
follows the ringing signal. When there is no subse- 
quent message data, the flow proceeds to step 

35 S1203 to inform the ringing, for example, by dis- 
playing the symbol representing the ringing. 

When message data follows the ringing signal, 
the flow proceeds to step S1204. In step S1204, 
the CPU 14 instructs the decoder 13 to keep 

40 receiving the incoming signal, acquires message 
data and determines if the standard format des- 
ignating code is present at the head of the ob- 
tained message. When there is no standard format 
designating code, the ringing is informed and the 

45 received message is displayed on the display sec- 
tion 24 in step S1205. Further, the reception time 
and the received message data are stored in the 
RAM 20 after which the processing is terminated. 
When it is determined in step S1204 that the 

so standard format designating code exists, the flow 
proceeds to step S1206 where it is determined if 
there is pattern data including the pattern designat- 
ing code "-2*2" and the pattern codes. When the 
pattern data does not exist, the flow proceeds to 

55 step S1207 where it is determined if there is stan- 
dard message data including the standard mes- 
sage designating code "*4"4" and message code. 
When there is no standard message data, the 
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ringing is informed in step S1208. When there is 
standard message data, on the other hand, the 
corresponding standard message is displayed on 
the display section 24 in step S1209. 

Fig. 59 shows a display example in the case 
where the absence of standard message data is 
determined in step S1207 and "*4*4" has been 
received as message data. As no message code 
follows the standard message designating code in 
this case, the reception time and a symbol indicat- 
ing that there is no message are displayed on the 
message display section 241 . 

Fig. 60 shows a display example in the case 
where the presence of the standard data is deter- 
mined in step S1207 and "*4*420" has been re- 
ceived as message data. In this case, the standard 
message "AGREED" corresponding to the mes- 
sage code "20" is read from the standard message 
table shown in Fig. 3, and this message is dis- 
played on the message display section 241 . 

When the presence of the pattern data is deter- 
mined in step S1206, it is determined in step 
S1211 if the pattern data for dynamic picture in- 
cluding a dynamic picture pattern designating code 
M *6*6" and at least one pattern code. 

When the presence of the pattern data for 
dynamic picture is determined in step S1211, the 
flow proceeds to step S1212 where it is determined 
if there is message data immediately after the 
pattern code. 

When message data is present immediately 
after the pattern data for dynamic picture, the flow 
proceeds to step S1213. In step S1213, the ringing 
is informed and a first portrait is formed based on 
the pattern codes following the pattern designating 
code "*2*2". A second portrait is formed by replac- 
ing the patterns of the first portrait with the pattern 
corresponding to the pattern codes following the 
dynamic picture pattern designating code ""6*6". 
The first and second portraits are displayed, al- 
ternately switched from one to the other, as a 
dynamic picture on the portrait display section 242 
of the display section 24, and a message is dis- 
played on the message display section 241 of the 
display section 24. Further, those data are stored in 
the RAM 20 after which the processing is termi- 
nated. 

Figs. 61 A and 61 B show display examples in 
such a case; "*2*2001 02230405060708091*6* 
6214390*4*420" shown in Fig. 57H has been re- 
ceived as message data. 

In this case, since the pattern designating code 
"*2*2" and the pattern codes are present, the de- 
cisions in step S1201, S1204 and S1206 are 
"YES". Since the dynamic-picture pattern designat- 
ing code "*6*6" and the pattern codes exist, the 
decision in step S1212 is "YES" and the flow 
proceeds to step S1213. 



In this case, first portrait is prepared based on 
the pattern designating code n *2*2" and the subse- 
quent pattern codes "00". "10", .... "91". Based on 
the dynamic-picture pattern designating code 

5 "*6*6" and the subsequent pattern codes "21", 
"43" and "90", the first portrait is changed to 
prepare the second portrait. Those portraits are 
displayed, alternately switched from one to the 
other, on the portrait display section 242 in the 

70 order of Fig. 61 A — Fig. 61 B — Fig. 61 A and so 
forth. 

Further, based on the last standard message 
designating code n *4*4" and the subsequent mes- 
sage code "20", "AGREED" is read from the stan- 

75 dard message table shown in Fig. 3. This message 
is displayed on the message display section 241 
as shown in Figs. 61 A and 61 B. 

When it is determined in step S1212 that no 
message data is present immediately after the pat- 

20 tern code, the flow proceeds to step S1214. In step 
S1214, the ringing is informed and the first portrait 
is formed based on the pattern code following the 
pattern designating code, and the second portrait is 
formed by correcting the first portrait based on the 

25 pattern codes following the dynamic picture pattern 
designating code "*6*6". The first and second por- 
traits are displayed, alternately switched from one 
to the other, as a dynamic picture on the portrait 
display section 242 of the display section 24, and a 

30 message is displayed on the message display sec- 
tion 241 of the display section 24. Further, those 
data are stored in the RAM 20 after which the 
processing is terminated. 

Figs. 62A and 62B show display examples in 

35 such a case; "*2*200 102230405060708091*6* 
6214390" shown in Fig. 57G has been received as 
message data. In this case, the first portrait is 
prepared based on the pattern designating code 
""2*2" and the subsequent pattern codes "00", 

40 "10", .... "91" and the first portrait is changed to 
prepare the second portrait based on the dynamic- 
picture pattern designating code ""6*6" and the 
subsequent pattern codes "21", "43" and "90". 
The first and second portraits are displayed, al- 

45 ternately switched from one to the other, on the 
portrait display section 242 in the order of Fig. 62A 
— Fig. 62B — Fig. 62A and so forth. 

When it is determined in step S1211 that there 
is no pattern data for dynamic-picture after the 

so pattern data, the flow proceeds to step S1215 to 
determine if there is message data after the pattern 
data. 

When message data is present immediately 
after the pattern data, the flow proceeds to step 
55 S1216. In step S1216, the ringing is informed, the 
portrait is formed based on the pattern codes and 
is displayed on the portrait display section 242, 
and the message is displayed on the message 
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display section 241. Further, those data are stored 
in the RAM 20 after which the processing is termi- 
nated. 

Fig. 63 shows display examples in such a 
case; message data "*2*2001 02230405060708091 5 
•4*420" has been received. In this case, since the 
pattern data, i.e., the pattern designating code 
"*2*2 n and the pattern codes exist, the decisions in 
steps S1202, S1204 and S1206 are "YES". As the 
pattern data for dynamic-picture does not exist, the w 
decision in step S1211 is "NO". Because of the 
presence of the subsequent message data 
-4*420", the decision in step S1215 is "YES". 

In this case, the portrait is prepared based on 
the pattern designating code "*2*2" and the subse- 75 
quent pattern codes "00", ... "91" and this portrait 
is displayed on the portrait display section 242, as 
shown in Fig. 63. 

Based on the standard message designating 
code "'4*4" and message code "20", the cor- 20 
responding standard message "AGREED" is read 
from the standard message table shown in Fig. 3, 
and this standard message is displayed on the 
message display section 241 as shown in Fig. 63. 

When it is determined in step S1215 that no 25 
message data immediately follows the pattern 
code, the flow proceeds to step S1217. In step 
S1217, the ringing is informed, and the portrait is 
formed based on the pattern codes and is dis- 
played on the portrait display section 242. Further, 30 
those data are stored in the RAM 20 after which 
the processing is terminated. 

Fig. 64 shows display examples in such a 
case; the received message is 
"*2-2001 021 30435060708090". In this case, since 35 
the pattern data exists, the decisions in steps 
S1202, S1204 and S1206 are "YES". As there is 
neither the pattern data for dynamic-picture nor a 
subsequent message, the decisions in steps S1211 
and S1215 are "NO". Therefore, the portrait is 40 
prepared based on the pattern codes "00", "10", ... 
"90" following the pattern designating code "*2*2" 
and this portrait is displayed on the portrait display 
section 242 as shown in Fig. 64. 

According to this embodiment, as described 45 
above, a first portrait formed by the combination of 
the patterns of the individual parts and a second 
portrait obtained by partially changing the former 
portrait can be displayed, switched from one to the 
other. It is therefore possible to transmit the resul- 50 
tant portrait as very expressive message data in a 
dynamic picture form. 

This invention is not limited to the above-de- 
scribed embodiment, but may be modified in var- 
ious other forms as needed without departing from 55 
the scope and spirit of the invention. For example, 
the business illustration matrix shown in Fig. 53 
may be stored in the ROM 19, so that the display 



processing as shown in Figs. 54A and 54B can be 
performed too. 

Although two portraits are displayed, switched 
from one to the other, in this embodiment, this 
invention is not limited to this structure. This em- 
bodiment may be modified so that a plurality of 
dynamic-picture pattern designating codes and cor- 
responding pattern codes can be transmitted, and 
message data containing a plurality of dynamic- 
picture pattern designating codes and correspond- 
ing pattern codes can be received. This structure 
permits three or more portraits to be displayed, 
switched from one to another. 

Although the prepared transmission code is 
transmitted using a push-phone 1 in the above- 
described embodiment, the circuit structure shown 
in Fig. 2 may be equipped with a dialer mechanism 
which has the dialer key 21 and the dialer key 
speaker 22 indicated by the broken line. This struc- 
ture allows that the CPU 14 stores the prepared 
transmission codes in an output buffer (not shown) 
and transmits the transmission codes in response 
to the operation of the dialer key 21. An interface 
27 and a modular plug 26 which is connected 
directly to the modular jack 28 may be provided to 
the pager 8 as an external terminal, so that data 
itself can be transmitted directly to the pager ser- 
vice company 3. 

Sixth Embodiment 

Although one portrait is associated with one 
portrait code in the first to fourth embodiments, a 
plurality of portraits may be associated with a sin- 
gle portrait code and those portraits may be 
switched from one to another. The sixth embodi- 
ment designed to accomplish this feature will be 
described below. 

The circuit structure of a pager according to 
this embodiment is substantially the same as that 
of the pager 4 of the embodiment 1-1, except that 
the ROM 19 holds the standard message table 
shown in Fig. 3 and a portrait table shown in Fig. 
65. This portrait table stores portrait codes "30", 

"40" "90" in association with a set of three 

patterns of a woman's portrait and stores portrait 
codes "31", "41", .... "91" in association with a set 
of three patterns of a man's portrait. When a por- 
trait code is designated, the associated three por- 
traits are displayed, sequentially switched from one 
to another in the direction of the illustrated arrow. 

In this embodiment, a dynamic picture des- 
ignating code ""3*3" is used to transmit the por- 
traits shown in Fig. 65 as messages. In transmitting 
any set of portraits shown in Fig. 65, the caller 
transmits the dynamic picture designating code 
"*3*3" and the portrait code. The other transmission 
operation is the same as that of the other embodi- 
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ments. 

The reception operation of the pager 4 accord- 
ing to this embodiment will be described below 
with reference to the flowchart shown in Fig. 66. 

First, in step S1301, the CPU 14 determines if 
the target pager has been called, and performs the 
following processing if called. 

In step S1302 it is determined if message data 
follows the ringing signal. When there is no subse- 
quent message data, the flow proceeds to step 
S1303 to inform the ringing, for example, by dis- 
playing the symbol representing the reception. 

When message data follows the ringing signal, 
the CPU 14 controls the decoder 13 to keep re- 
ceiving the incoming signal, acquires message data 
and determines if the standard format designating 
code is present at the head of the obtained mes- 
sage in step S1304. When there is no standard 
format designating code, the received message 
data is displayed on the message display area 24a, 
the ringing is informed and the received message 
data is stored in the RAM 20 in step S1305 after 
which the processing is terminated. 

When it is determined in step S1304 that the 
standard format designating code exists, the flow 
proceeds to step S1306 where it is determined if 
the dynamic picture data including the dynamic 
picture designating code "*3*3" and a portrait code 
is present. When the dynamic picture data does 
not exist, the flow proceeds to step S1310. When 
there is the dynamic picture data, it is determined 
in step S1307 if message data follows the dynamic 
picture data. 

When it is determined in step S1307 that there 
is subsequent message data, a dynamic picture 
designated by the portrait code and a message 
corresponding to the subsequent message data are 
displayed. If this message data is designated by a 
standard message designating code and a mes- 
sage code, a standard message is displayed to- 
gether with the dynamic picture. If the message 
data is ordinary message data, an ordinary mes- 
sage based on the message data is displayed 
together with the dynamic picture. 

Figs. 67A-67C show display examples in the 
case where message data ""3*370*4*418" has been 
received. The portrait code "70" follows the dy- 
namic picture designating code "*3*3" and "*4*418" 
further follows as message data. Consequently, the 
decisions in steps S1302, S1304, S1306 and 
S1307 become "YES". In step S1308, therefore, 
three portraits stored in association with the portrait 
code "70" in Fig. 65 and the standard message 
"OK" corresponding to the message data "*4*418" 
are displayed, sequentially switched from one to 
another, on the display section 24 in the order of 
Fig. 67A — Fig. 67B — Fig. 67C -* Fig. 67A and so 
forth. 



When it is determined in step S1307 that there 
is subsequent message data, the ringing is in- 
formed and three portraits are displayed, sequen- 
tially switched from one to another, on the display 
5 section 24 in accordance with the portrait code in 
step S1309. Further, the received message data is 
stored in the RAM 20 after which the processing is 
terminated. 

Figs. 68A through 68C show display examples 
70 based on the message data "*3*370" in this case. 
The portrait code "70" follows the dynamic picture 
designating code "*3*3". Therefore, three portraits 
stored in association with the portrait code "70" are 
displayed, sequentially switched from one to an- 
75 other, on the display section 24 in the order of Fig. 
68A — Fig. 68B — Fig. 68C — Fig. 68A and so 
forth. 

When it is determined in step $1306 that the 
dynamic picture data does not exist, it is deter- 

20 mined in step S1310 if a standard message data 
including the standard message designating code 
"*4*4" and the message code is present. When the 
presence of the standard message data is deter- 
mined in this step S1310, the ringing is informed 

25 and the standard message is displayed in step 
S1312. Further, the received message data is 
stored in the RAM 20 after which the processing is 
terminated. 

Fig. 69 shows a display example based on the 

30 message data "*4*418" in this case. The standard 
message code "18" is present after the standard 
message designating code "*4*4". Therefore, the 
standard message "OK" is read and is displayed 
on the display section 24. 

35 When it is determined in step S1310 that there 

is no message code, the ringing is informed in step 
S1311 and this processing is terminated. 

Fig. 70 shows a display example in the case 
where the message data "*4*4" has been received. 

40 In this case, no message code is present after the 
standard message designating code "*4*4". Ac- 
cordingly, information to that effect is displayed on 
the display section 24. 

According to the pager 4 of this embodiment, 

45 when one portrait code is transmitted, a plurality of 
portraits are switched from one to another, thus 
providing a dynamic-picture portrait. 

Although a portrait is displayed in the above- 
described embodiment, the caller's intention or 

so business matter to be displayed may directly be 
displayed as pictures, which may be switched from 
one to another when displayed in the order of Fig. 
71 A - Fig. 71 B — Fig. 71 C — Fig. 71 D — Fig. 71 E 
and so forth. This can permit the urgency and/o*r 

55 importance of the business matter to be expressed 
in a dynamic picture. 

As shown in Figs. 72A through 72F, a message 
which is difficult to convey with characters can be 
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readily transmitted by a dynamic picture. 

Although each set of portraits which are dis- 
played in association with portrait codes is deter- 
mined previously, the user may arbitrarily set a set 
of a plurality of portraits in association with the 5 
portrait code. For example, all portraits may be 
stored in the ROM 19, and areas for setting por- 
traits to be displayed, switched from one to another 
in association a portrait code and the display se- 
quence of the portraits may be provided in the w 
RAM 20. In this case, in accordance with the re- 
ception of a portrait code, the portraits are dis- 
played, sequentially switched from one to another 
in accordance with the sequence set in the RAM 



Seventh Embodiment 

Although portraits are previously determined in 
the sixth embodiment, images like portraits may be 20 
prepared as needed. Like in the second embodi- 
ment, a self-made standard message may be 
stored together with a prepared image. An embodi- 
ment of a pager 4 designed to cover this feature 
will now be described. 25 

The circuit structure and appearance of the 
pager 4 according to this embodiment are substan- 
tially the same as those of the pager of the em- 
bodiment 1-1, except that the ROM 19 holds the 
portrait code matrixes shown in Figs. 21 and 22. 30 

A method of allowing a user to prepare the 
portraits and the self-made standard messages and 
register them in the pager 4 of this embodiment 
will be described below with reference to the 
flowchart in Fig. 74 and Figs. 75A to 750. 35 

First, in step S1401, the user selects the por- 
trait preparing mode. Fig. 75A shows the initial 
display when the portrait preparing mode is se- 
lected. In this example, characters "PREPARE 
PORTRAIT" indicating that the operation mode is 40 
set to the portrait preparing mode is displayed on 
the message display area 24a of the display sec- 
tion 24, and the basic pattern of a man's portrait is 
displayed on the portrait display area 24b. 

Fig. 75B is an enlarged view of the basic 45 
pattern. The preparation of a portrait starts when 
the user depresses the set key 31 to set the 
portrait preparing in the display state shown in Fig. 
75A. 

When the operation of the select key 32 is 50 
repeated in step S1402, the CPU 14 responds to 
this key operation and displays the basic pattern of 
a man and the basic pattern of a woman on the 
portrait display area 24b in an alternate switching 
manner. When determining one of the man's and 55 
woman's basic patterns, the user presses the set 
key 31. Consequently, the portrait code matrix for 
woman or man shown in Figs. 21 or 22 is read 



from the ROM 19. 

In the next step S1403, it is determined if the 
preparation of the portrait has been completed by 
checking the type of the operated key. When the 
operated key is the mode key 33 or the select key 
32, the flow advances to step S1404 to parts se- 
lecting process. When the operated key is the set 
key 31, which is considered as the completion of 
the preparation of the portrait, the flow advances to 
step S1405 to perform a preparation terminating 
process. 

Let's consider the case of registering three 
portraits and a self-made standard message at an 
address 96 in the message bank 25. First, the user 
operates the select key 32 and the set key 31 to 
set the man's basic pattern shown in Fig. 75A in 
step S1402. Next, the user designates a to-be- 
changed part of the portrait illustrated in enlarge- 
ment in Fig. 75B in accordance with the portrait 
code matrix for man using the mode key 33, and 
selects the pattern of the designated part with the 
select key 32 in steps S1403 and S1404. 

More specifically, as the mode key 33 is de- 
pressed, a changeable part is switched and blink- 
ing, in the order of eyebrow — left eye — right eye 
— > mouth — sweat blood vessel -* tear -» cheek 
— hand — heart -* eyebrow and so forth. Since the 
portrait in Fig. 75G is to be prepared in this exam- 
ple, the mode key 33 is first depressed twice to 
cause the left eye as the target part blinks as 
indicated in the display example in Fig. 75C. Then, 
the select key 32 is depressed once to select the 
pattern with the code "21". Consequently, the pat- 
tern blinks as shown in Fig. 75D. Next, to change 
the pattern of the right eye, the mode key 33 is 
depressed once to set the right eye blinking, and 
the select key 32 is depressed to select the pattern 
of the right eye as shown in Fig. 75E. When the 
mode key 33 and select key 32 are operated under 
this situation, the pattern of the mouth are changed 
as shown in Fig. 75F. When the desired portrait is 
prepared in this manner, the set key 31 should be 
depressed last. As a result, the decision in step 
S1403 becomes "YES" and the preparation termi- 
nating process is performed in step S1405. The 
resultant display becomes non-blinking and still as 
shown in Fig. 75G. 

Next, to register the prepared portrait at the 
address 96 in the message bank 25, an address 
"96" is designated by the numeral keys after which 
the set key 31 is operated in step S1406. Con- 
sequently, the CPU 14 registers the prepared por- 
trait at the address 96 in the message bank 25. 
The address "96" at which the portrait has been 
registered is displayed on the control information 
display area 24c while the portrait is kept displayed 
on the portrait display area 24b. 
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The pager 4 may be designed in such a way 
that the CPU 14 increments (or decrements) the 
address in accordance with the operation of the 
select key 32 and display it on the control informa- 
tion area 24c. and that the address is selected 
using the select key 32 and the set key 31 . 

In the next step S1407, it is determined wheth- 
er or not if another portrait should be set at the 
same address by checking if the set key 31 has 
been operated. 

To register a plurality of portraits at the same 
address and switch them from one to another while 
being displayed to present a pseudo dynamic pic- 
ture, the user should depress the set key 31 again. 
When the set key 31 is depressed, the decision in 
step S1407 is "YES" and the flow proceeds to the 
portrait preparing/registering process in step 
S1408. Although this process is expressed in one 
step, it actually the repetitive sequence of pro- 
cesses in steps S1403 to S1406. That is, the mode 
key 33 and select key 32 are operated to prepare 
the desired portrait. The prepared portrait 31 is 
registered at the same address as the second 
portrait when set by the operation of the set key 
31. In registering the portrait shown in Fig. 75H 
following the portrait shown in Fig. 75G at the 
address 96, the pattern of the mouth of the basic 
pattern shown in Fig. 22 is changed, and the 
changed portrait is registered at the address 96 in 
the message bank 25. Consequently, the portrait 
shown in Fig. 75H is registered next to the memory 
area where the portrait shown in Fig. 75G is regis- 
tered. When the third portrait shown in Fig. 75! is 
prepared and registered in the same manner, three 
portraits shown in Figs. 75G, 75H and 75! are 
stored at the address 96. 

When two portraits are stored at the same 
address in the message bank 25, a flag to deter- 
mine what kind of a dynamic picture should be 
displayed is selected by the select key 32 and is 
registered by the set key 31. This flag simply 
alternately displays the two portraits when it is "0", 
and alternately displays the two portraits and the 
self-made standard message when it is "1". As "1" 
is set in the flag area at the address 84 in the 
message bank 25 in Fig. 73, for example, two 
expressive messages and one self-made standard 
message alternately displayed. As the flag is "0" at 
the address 32, two portraits are simply displayed 
alternately. 

Since portraits cannot be registered at the reg- 
ister address for standard message data desig- 
nated in the ROM 19, the other addresses than this 
particular address should be designated. 

In the case where the self-made standard mes- 
sage is stored in association with one to three 
portraits prepared and registered in the above- 
described procedures, the mode key 33 should be 



depressed once when the preparation and registra- 
tion of the portraits are completed. The operation of 
the mode key 33 is detected in step S1409, and 
the portrait preparing mode is changed to the self- 

5 made standard message preparing mode in step 
S1410. In accordance with the mode change, the 
display is changed to the state shown in Fig. 75K 
from the one in Fig. 75I. 

When the select key 32 is depressed in step 

w S1410, the self-made standard message code ma- 
trix shown in Fig. 23 is read from the ROM 19. 
Then, the top character 



in the self-made standard message code matrix 
blinks at the portion where the message is to be 
displayed. The depression of the select key 32 

20 changes the horizontal scale code of the self-made 
standard message code matrix, while the depres- 
sion of the mode key 33 changes the vertical scale 
code of the self-made standard message code 
matrix. When the character is determined, the set 

25 key 31 should be depressed. In preparing five 
characters "SORRY" as in the display example in 
Fig. 75M, for instance, the mode key 33 should be 
depressed three times and the select key 32 
should be depressed eight times from the first 

30 displayed state displaying 

" 7 " . 

35 The set key 31 should be depressed at the blinking 
character "S". For the next character "O", the 
mode key 33 should be depressed nine times and 
the select key 32 one time. When the character 
"O" appears blinking, the set key 31 should be 

40 depressed to set this character. The other char- 
acters "R", W R" and "Y" should be selected and 
registered in a similar manner. 

When the preparation of the self-made stan- 
dard message is finished, the same address (e.g., 

45 96) at which the portraits are previously registered 
should be input by operating the select key 32 or 
the numerical keys (step S1412). Then, the mes- 
sage is registered at the address 96 by operating 
the set key 31 (step S1413). 

so The three portraits and self-made standard 

message, prepared and registered in the above- 
described procedures, are displayed in the order of 
Fig. 75N, Fig. 750 and then Fig. 75M every time 
the set key 31 is operated. When the registered 

55 contents need not be changed, the mode key 33 
should be depressed to terminate the preparation 
and registration of the portraits and the self-made 
standard message and to change the operation 

32 
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mode to the ordinal reception mode from the self- 
made standard message preparing mode. 

The reception operation of the pager 4 accord- 
ing to this embodiment will be described in detail 
below with reference to the flowcharts shown in 
Figs. 76A and 76B and the display examples in 
Figs. 77 to 82. 

In step S1501, the ringing signal transmitted 
from the transmission base station 6 in Fig. 1 is 
collated with the ID code stored in the ID-ROM 15. 
When both match with each other, the ringing 
detection signal is sent to the CPU 14. In response 
to this ringing detection signal, the CPU 14 per- 
forms the processing starting at step S1502. 

In step S1502 it is determined if message data 
follows the ringing signal. When there is no subse- 
quent message data, the ringing is informed, for 
example, by displaying the symbol representing 
the ringing in step S1503. 

When message data follows the ringing signal, 
the CPU 14 controls the decoder 13 to keep re- 
ceiving the incoming message data and acquires 
this message data in step S1504. The CPU 14 then 
determines if the standard format designating code 
is present at the head of the obtained message 
data. 

When there is no standard format designating 
code, the ringing is informed, the message in ac- 
cordance with the message data is displayed on 
the display section 24, and the reception time and 
the received message data are stored in the RAM 
20 after which the processing is terminated. 

When it is determined in step S1504 that the 
standard format designating code exists at the 
head of the received message data, the flow pro- 
ceeds to step S1506. In step S1506, it is deter- 
mined if the portrait data exists. More specifically, 
it is determined if the standard message designat- 
ing code is the dynamic picture designating code 
"*3*3", if address data representing the address in 
the message bank 25 follows the dynamic picture 
designating code, and if portrait is stored at the 
location specified by the address data. 

When no portrait exists at the location specified 
by the address data in step S1506, the flow pro- 
ceeds to step S1514. When portrait data at the 
specified location, the flow proceeds to step S1507 
to determine if the portrait and the self-made stan- 
dard message are both located at the position 
specified by the address data. 

When it is determined in step S1507 that the 
self-made standard message is stored together 
with the portrait, it is then determined in step 
S1508 if the message data exists immediately after 
the address data. When there is no message data 
following the address data, the flow proceeds to 
step S1510. When there is message data following 
the address data, on the other hand, the ringing is 



informed, the portraits are read out from the mes- 
sage bank 25 based on the address data and is 
alternately displayed as a dynamic picture on por- 
trait display area 24b, and the message based on 
the message data immediately after the address 
data is displayed on the message display area 24a 
in step S1509. It is to be noted that the self-made 
standard message is not displayed. Further, the 
reception time and received message data are 
stored in the RAM 20 after which the processing is 
terminated. 

Figs. 77A through 77C show display examples 
in this case, particularly, where the message data 
"'3*396*4*419" has been received. In this example, 
the address data "96" follows the dynamic picture 
designating code "*3*3" and the standard message 
data "*4*419" comes after the data "96". Therefore, 
the decisions in steps S1502, S1504, S1506, 
S1507 and S1508 all become "YES". The three 
portraits based on the portrait data stored at the 
address "96" in the message bank 25 shown in 
Fig. 75 and the standard message "MISS" read 
from the standard message table in Fig. 3 are 
alternately displayed in the order of Fig. 77A — 
Fig. 77B - Fig. 77C - Fig. 77A and so forth. 

When it is determined in step S1508 that no 
message data immediately follows the address 
data, the flow proceeds to step S1510. In step 
S1510, the ringing is informed and the portraits 
stored at the location in the message bank 25 
specified by the address data and the portrait 
based on the self-made standard message are 
displayed on the display section 24. Further, the 
reception time, received message data and the like 
are stored in the RAM 20 after which the process- 
ing is terminated. 

Figs. 78A through 78C show display examples 
based on the message data "*3*396". In this case, 
the address data "96" follows the dynamic picture 
designating code "*3*3". Therefore, the decisions in 
steps S1502, S1504, S1506, and S1507 all become 
"YES", the decision in step S1510 is "NO" and the 
flow proceeds to step S1510. In step S1510, the 
portraits based on the portrait stored at the address 
"96" in the message bank 25 and the self-made 
standard message "SORRY" are alternately dis- 
played in the order of Fig. 78A — Fig. 78B — Fig. 
78C — Fig. 78A and so forth. 

When it is determined in step S1507 that the 
self-made standard message data is not stored at 
the location specified by the address data, it is 
then determined in step S1511 if message data 
follows this address data. When there is no mes- 
sage data, the flow proceeds to step S1513. When 
there is message data following the address data, 
on the other hand, the ringing is informed, and the 
portraits stored at the location specified by the 
address data and the message based on the mes- 
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sage data immediately after the address data are 
displayed on the display section 24. Further, the 
reception time and received message data are 
stored in the RAM 20 after which the processing is 
terminated. 

Figs. 79A through 79C show display examples 
in this case, particularly, where the message data 
'"3*377*4*419" has been received. In this example, 
the register address data "77" follows the dynamic 
picture designating code "*3*3" and standard mes- 
sage data "*4*419" comes after the data "77". 
Therefore, the portraits stored at the address "77" 
in the message bank 25 and the standard message 
"MISS" based on the message data "*4*419" are 
alternately displayed in the order of Fig. 79A 
Fig. 79B — Fig. 79C — Fig. 79A and so forth. 

When it is determined in step S1511 that no 
message data immediately follows the address 
data. As no message code follows the standard 
message designating code in this case, the ringing 
is informed, and portraits stored at the location 
specified by the address data are displayed on the 
display section 24. Further, the reception time and 
the reception message data are stored in the RAM 
20 after which the processing will be terminated. 

Figs. 80A through 80C show display examples 
in this case, particularly, where the message data 
,M, 3 - 377" has been received. The address data "77" 
follows the dynamic picture designating code 
"*3*3". Therefore, the portraits stored at the ad- 
dress "77" in the message bank 25 are alternately 
displayed in the order of Fig. 80A — Fig. 80B — 
Fig. 80C — Fig. 80A and so forth. 

When it is determined in step S1506 that the 
portrait data does not exist. More specifically, when 
it is determined that the standard format designat- 
ing code is not the dynamic picture designating 
code, that the message data following the dynamic 
picture designating code is not the address data of 
the message bank 25, or that no portrait data is 
stored at the location specified by the address data 
of the message bank 25 even when the message 
data following the dynamic picture designating 
code is address data, it is then determined in step 
S1514 whether, standard message data is present. 
When the absence of standard message data is 
determined in step S1514, the ringing is informed 
in step S1515 after which the processing will be 
terminated. 

Fig. 81 shows a display example in this case 
with message data "*4*4" received. Since the stan- 
dard message designating code ""4*4" is a stan- 
dard format designating code, the decisions in 
steps S1502, S1504 and S1506 become "YES". 
Because of no message code present after rt *4*4", 
the decision in step S1514 is "NO". Thus, informa- 
tion about no message display is displayed on the 
display section 24. 



When the presence of fixed, standard message 
data is determined in step S1514, the standard 
message corresponding to the message code is 
read from the standard message table in Fig. 3 and 
5 the reception message data is stored in the RAM 
20 in step S1516 after which this processing is 
terminated. 

Fig. 84 shows a display example in this case 
with message data "*4*419" received. The mes- 

70 sage code "19" exists after the standard message 
designating code "*4*4". Accordingly, the decision 
in step S1514 become "YES", and the fixed stan- 
dard message "MISS" is read from the ROM 19 
and is displayed on the display section 24. 

75 Figs. 83A and 83B show display examples in 

the case where message data "*3*332" has been 
received. In this case, the flag at the address 32 in 
the message bank 25 is "0". Therefore, the two 
portraits and the self-made standard message 

20 "WAIT AT STATION" are alternately displayed on 
the display section 24 in the order of Fig. 83A -* 
Fig. 83B — Fig. 83A and so forth. 

Figs. 84A through 84C show display examples 
in the case where message data M *3*384" has been 

25 received. In this case, the flag at the address 84 in 
the message bank 25 is "1". in the state in Fig. 
84B showing no portrait on the display section 24, 
therefore, the self-made standard message "GOOD 
MORNING" is displayed. The display is therefore 

30 changed in the order of Fig. 84A — Fig. 84B — Fig. 
84 A and so forth. 

When message data further follows the portrait 
data ""3"384", e.g., when message data 
"*3*3*4*419" has been received, the portraits and 

35 the message may be displayed as shown in Figs. 
85A to 85C. In other words, the standard message 
"MISS" based on "*4*419" is not displayed but the 
self-made standard message "GOOD MORNING" 
is displayed in Fig. 85B which does not show a 

40 portrait. The display is therefore changed in the 
order of Fig. 85A — Fig. 85B — Fig. 85C — Fig. 
85 A and so forth. 

According to this embodiment, as described 
above, the user can prepare a portrait and a mes- 

45 sage. If the correlation between designating codes 
and a plurality of portraits is taught to the individual 
users who transmit messages. Therefore, varieties 
of displays that are not given by fixed patterns can 
be presented, thus improving the expressing fea- 

50 ture. According to this embodiment, a dynamic 
picture is presented by repeatedly displaying two 
portraits or three portraits. This invention is not 
limited to this particular type, but it is possible to 
alternately switch four or more patterns of portraits 

55 in accordance with the memory structure of the 
message bank 25. 

The caller's intention or business matter to be 
displayed as shown in Figs. 71 A to 71 D may 

34 
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alternately be displayed in the order of Fig. 71 A — 
Fig. 71B Fig. 71 C — Fig. 71 D — Fig. 71 A and so 
forth, thus improving the urgency of the matter. 
Likewise, the display screen may be presented on 
the display section 24 as shown in Figs. 72A to 
72F, but in the order of Fig. 72A — Fig. 72B — Fig. 
72C -* Fig. 72D - Fig. 72E - Fig. 72F - Fig. 72A 
and so forth. With this modification, a message 
which is difficult to convey with characters can be 
readily transmitted by a dynamic picture. 

Eighth Embodiment 

Although a caller specifies a code for designat- 
ing a portrait to be displayed in the above-de- 
scribed embodiment, an image like a portrait may 
be automatically selected and transmitted in accor- 
dance with a message to be displayed. An embodi- 
ment of a pager designed to cover this feature will 
now be discussed. 

The structure of the pager of this embodiment 
is substantially the same as that of the pager of the 
third embodiment. It is however to be noted that 
the ROM 19 holds a standard message table, a 
free message conversion code matrix, a dynamic 
picture pattern table, etc. 

The standard message table stores sequences 
of codes converted to sequences of numerals in 
association with the individual message codes as 
shown in Fig. Fig. 86 and further based on the free 
message code matrix shown in Fig. 87. For exam- 
ple, the message code "01 " provides the sequence 
of codes "564827103940" for the standard mes- 
sage "URGENT" and the message code "02" pro- 
vides the sequence of codes "18163737803810" 
for the standard message "CALL ME". 

As shown in Fig. 87, the free message code 
matrix, which is used to prepare a message, stores 
kata-kana (Japanese letters), alphabets, numerals, 
symbols and so forth in a matrix form. For in- 
stance, the code "1 (column) 6 (row)" provides "A" 
and the code "69" provides "?". 

The portrait table stores portrait codes and 
portraits of various expressions as shown in Fig. 
88. For example, the designation of the portrait 
code "21 " provides the associated portrait. 

The dynamic picture pattern table is used to 
display portraits associated with keywords. As 
shown in Fig. 89, the individual keywords are clas- 
sified into four groups, group 1 (joy), group 2 
(anger), group 3 (pity) and group 4 (comfort), in 
accordance with the types of portraits, and the 
portrait codes of a plurality of portraits which are to 
be alternately displayed are stored for each group. 
For example, the keyword "ENJOY" (code se- 
quence 1039203050) belongs to the group 1 (joy) 
and can provide the portrait codes "22", "25" and 
"26" associated with the group 1. 



The operation of the pager 4 with the above 
structure will now be described. 

When the power switch 46 is operated to pow- 
er the pager 4, the reception mode is set and the 
5 flowchart illustrated in Fig. 90 is executed. 

First, in step S1601, the RF receiver 12 de- 
modulates the ringing signal, received via the an- 
tenna 1 1 , and sends the demodulated signal to the 
decoder 13. The decoder 13 determines if the 
w demodulated ringing signal matches with the ID 
code stored in the ID-ROM 15. When both match 
with each other, the decoder 13 sends the ringing 
detection signal to the CPU 14. In response to this 
ringing detection signal, the CPU 14 executes a 
75 process starting at step S1602. 

In step S1602, the CPU 14 detects if message 
data follows this ringing signal. If there is no subse- 
quent message data, the flow proceeds to step 
S1603 to inform the user of the ringing. Fig. 91 
20 shows a display example in the case of informing 
the ringing. 

When some message data follows the ringing 
signal, the flow proceeds to step S1604 where the 
CPU 114 instructs the decoder 13 to continue 

25 receiving the incoming signal and obtains the sub- 
sequent data. The CPU 14 then determines if a 
standard format designating code is present at the 
head of the obtained message data. When the 
presence of the standard format designating code 

30 is determined, the flow goes to step S1606. In this 
embodiment, the free message designating code 
"*7*7" indicating that the message is prepared by 
the standard message designating code "*4*4" and 
the free message designating code is used as the 

35 standard format designating code. 

When the standard format designating code 
does not exist, the ringing is informed and a mes- 
sage based on the received message data is dis- 
played on the display section 24 in step S1605. 

40 Fig. 92 shows an example for displaying a numeri- 
cal message having no standard format designating 
code. 

When it is determined in step S1604 that the 
standard format designating code is present at the 
45 head of the message, the flow advances to step 
S1606 where it is determined if the message fol- 
lowing the format designating code contains a 
keyword consisting of a specific sequence of 
codes. 

so The above will be discussed below more spe- 

cifically, first, message data after the standard for- 
mat designating code is converted to a sequence 
of codes using the standard message table shown 
in Fig. 86 and the free message code matrix shown 

55 in Fig. 87. 

Assuming that message data is "*4"402" (CALL 
ME), the portion "02" is converted to a code se- 
quence of "18163737803810" based on the stan- 
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dard message table shown in Fig. 86. 

The converted code sequence is checked from 
the top, one by one, to determine if the code 
sequence includes a code sequence corresponding 
to any of the keywords set in the dynamic picture 
pattern table shown in Fig. 89. The code sequence 
"18163737" included in the aforementioned code 
sequence "18163737803810" matches with the 
code sequence "18163737" for the keyword 
"CALL" in the group 4 (comfort) in the dynamic 
picture pattern table shown in Fig. 89. 

When it is determined in step S1606 that the 
received message contains none of the keywords 
in Fig. 89, the flow proceeds to step S1607 to 
display the converted message on the display sec- 
tion 24. Fig. 93 shows a display example for the 
message data "*4*414) (VISITOR). In this case, 
"14" is converted to a code sequence 
"57294929403048" based on the standard mes- 
sage table in Fig. 86. This code sequence does not 
include a code sequence corresponding to any of 
the keywords in the dynamic picture pattern table 
in Fig. 89. Accordingly, the standard message 
"VISITOR" corresponding to the message code 
"14" is displayed on the display section 24. 

When it is determined in step S1606 that the 
received message contains a keyword, the flow 
proceeds to step S1608 where it is determined if 
the message data contains two or more keywords. 
When it is determined that the message data does 
not contain two or more keywords, the flow pro- 
ceeds to step S1609 where a plurality of portraits 
corresponding to the portrait code associated with 
the detected keyword and the received message 
are alternately displayed as a dynamic picture on 
the display section 24. 

Fig. 94A shows a display example for the mes- 
sage data "*4*402" (CALL ME). As described 
above, the code sequence "18163737803810" cor- 
responding to this message data includes the code 
sequence "18163737" for the keyword "CALL" in 
the group 4 (comfort) in the dynamic picture pat- 
tern table shown in Fig. 89. Therefore, the portrait 
codes "23", "21" and "24" belonging to the group 
4 (comfort) are indicated in step S1609. Conse- 
quently, portraits corresponding to those portrait 
codes "23", "21" and "24" are read from the 
portrait table in Fig. 88, are alternately displayed in 
the order of Figs. 94A to 94C on the display 
section 24. 

In this case, the CPU 14 repeats the switching 
display of the portraits twice. During the switching 
display of the portraits, the CPU 14 causes the part 
corresponding to the keyword of the message 
(CALL ME). "CALL", in this case to blink. 

When it is determined in step S1608 that there 
are two or more detected keywords, the flow pro- 
ceeds to step S1610 where it is determined if there 



are two or more groups associated with those 
keywords. When the detected keywords do not 
belong to two or more groups, i.e., the detected 
keywords all belong to the same group, the flow 

s proceeds to step S1609 to display the portraits 
together with the message in a dynamic picture on 
the display section 24. 

Figs. 95A to 95C and Figs. 96A to 96C show 
display examples for the case where the message 

w data "*4*402*4"41 1 " has been received. In this 
case, the standard message "CALL ME" corre- 
sponding to the message data "*4*402" contains 
the code sequence for the keyword "CALL" in the 
group 4 (comfort) in the dynamic picture pattern 

75 table shown in Fig. 89, as mentioned above. There- 
fore, the portrait codes "23", "21" and "24" asso- 
ciated with the group 4 (comfort) are designated. 
The message data "*4*411" indicates the standard 
message "I'LL GO EARLIER". This standard mes- 

20 sage is converted to a code sequence 
"29683737802730801 01 64837291 048" based on 
the standard message table shown in Fig. 86. The 
four digits "2730" in this code sequence match 
with the code sequence for the keyword "GO" in 

25 the group 4 (comfort) in the dynamic picture pat- 
tern table in Fig. 89. With regard to the message 
data "*4*411", therefore, the portrait codes "23", 
"21 " and "24" belonging to the group 4 (comfort) 
are designated. Consequently, portraits corre- 

30 sponding to those portrait codes "23", "21" and 
"24" are read from the portrait table in Fig. 88, are 
switched in the order of Figs. 95A to 95C and Figs. 
96A to 96F, and are displayed together with the 
messages "CALL ME" and "I'LL GO EARLIER", on 

35 the display section 24. 

in this case, the switching display of the por- 
traits is performed once for the displays in Figs. 
95A-95C and is performed once for the displays in 
Figs. 96A-96C. During the display of the portraits 

40 shown in Figs. 95A-95C, "CALL" corresponding to 
the keyword of the message "CALL ME" blinks. 
During the display of the portraits shown in Figs. 
96A-96C, "GO" corresponding to the keyword of 
the message "I'LL GO EARLIER" blinks. 

45 When it is determined in step S1610 that the 

detected keywords belong to two or more groups, 
the flow proceeds to step S1611 where it is deter- 
mined if there is any group given priority over the 
other. The priority order classifies the detected 

so keywords group by group, and is determined by 
the number of keywords belonging to each group. 

When it is determined in step S1611 that there 
are no groups given priority, the portraits are dis- 
played together with the message on the display 

55 section 24 as in the case where the flow moves to 
step S1609. 

Figs. 97A to 97C and Figs. 98A to 98C show 
display examples for the case where the message 
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data "*4*402*4*407" has been received. The stan- 
dard message corresponding to the message data 
""4*402" contains the code sequence for the 
keyword "CALL" in the group 4 (comfort), as men- 
tioned above. Therefore, the portrait codes "23", 
"21" and "24" associated with the group 4 are 
designated. The standard message "CANCEL" cor- 
responding to the message data "*4*407" is con- 
verted to the code sequence "181639181037" 
based on the standard message table in Fig. 86. 
This code sequence are equivalent to the code 
sequence of the keyword "CANCEL" in the group 
3 (pity) based on the dynamic picture pattern table 
shown in Fig. 89. Therefore, the portrait codes 
"30", "27" and "31" belonging to the group 3 are 
designated. 

Consequently, portraits corresponding to the 
portrait codes "23", "21" and "24" corresponding 
to the keyword "CALL" are read together with the 
message "CALL ME" and TLL GO EARLIER" 
from the portrait table in Fig. 88, and are switched 
in the order of Figs. 97A to 97C. Further, portraits 
corresponding to the portrait codes "30", "27" and 
"31 " corresponding to the keyword "CANCEL" are 
read from the portrait table in Fig. 88, and are 
switched in the order of Figs. 98A to 98C, 

In this case, the switching display of the por- 
traits is performed twice for the displays in Figs. 
97A-97C and twice for the displays in Figs. 98A- 
98C. During the switching display of the portraits 
belonging to the group 4 and shown in Figs. 97A- 
97C, "CALL" in the standard message "CALL ME", 
which corresponds to the keyword, blinks. During 
the switching display of the portraits belonging to 
the group 3 and shown in Figs. 98A-98C, "CAN- 
CEL" corresponding to the keyword blinks. 

When it is determined in step S1611 that there 
are groups given priority, the flow proceeds to step 
S1613 where the portraits are displayed together 
with the message on the display section 24. 

Figs. 99A to 99C and Figs. 100A to 100C show 
display examples for the case where the message 
data ""4*418*4*420*4*411" has been received. In 
this case, the standard message "OK" correspond- 
ing to the message data "*4*418" is converted to a 
code sequence "3036" based on the standard 
message table shown in Fig. 86. The code se- 
quence "3036" matches with the code sequence 
for the keyword "OK" in the group 1 in the dy- 
namic picture pattern table in Fig. 89. 

The standard message "AGREED" corre- 
sponding to the message data "*4*420" is con- 
verted to a code sequence "162748101019". This 
code sequence "162748101019" matches with the 
code sequence for the keyword "AGREED" in the 
group 1 in the dynamic picture pattern table in Fig. 
89. 



Further, the standard message TLL GO EAR- 
LIER" corresponding to the message data "*4*411" 
is converted to a code sequence 
"29683737802730801 01 64837291 048" based on 
5 the standard message table shown in Fig. 86. The 
four digits "2730" in this code sequence match 
with the code sequence for the keyword "GO" in 
the group 4 in the dynamic picture pattern table in 
Fig. 89. 

w This received message data, therefore, in- 

cludes two keywords belonging to the group 1 and 
one keyword belonging to the group 4. Accord- 
ingly, the group 1 is given priority so that the 
associated portrait codes "22", "25" and "26" are 

15 designated, and then the portrait codes "23", "21" 
and "24" associated to the group 4 are designated. 
Consequently, the portraits corresponding to the 
portrait codes "22", "25" and "26" of the keywords 
"OK" and "AGREED" are read from the portrait 

20 table in Fig. 88, are switched in the order of Figs. 
99A to 99C and are displayed together with the 
messages. Subsequently, the portraits correspond- 
ing to the portrait codes "23", "21" and "24" of the 
keyword "GO" are likewise read from the portrait 

25 table in Fig. 88, are switched in the order of Figs. 
100A to 100C, and are displayed together with the 
messages on the display section 24. 

In this case, the switching display of the por- 
traits is performed twice for the displays in Figs. 

30 99A to 99C and twice for the displays in Figs. 100A 
to 100C. During the display of the portraits shown 
in Figs. 99A to 99C, "OK" associated with the 
keyword of the message (OK) and "AGREED" as- 
sociated with the keyword of the message 

35 (AGREED) blink. During the display of the portraits 
shown in Figs. 100A to 100C, "GO" associated 
with the keyword of the message (PLL GO EAR- 
LIER) blinks. 

According to this embodiment, as described 

40 above, a keyword included in a message is de- 
tected, and portraits associated with this keyword 
are sequentially switched on the display section 24. 
Therefore, the user of this pager can receiver a 
very expressive message which can sufficiently 

45 transmit the feeling or intention of the sender. 

The dynamic picture pattern table classifies the 
keywords into a plurality of groups each for trans- 
mitting relatively similar feeling in different expres- 
sions, and a plurality of portrait codes are stored 

so group by group. It is therefore also possible to 
express the sender's feeling matching with each 
keyword using fewer portraits. 

Embodiment 9-1 

55 

Although an image like a portrait is transmitted 
to the pager to be displayed thereon to transmit the 
feeling, business matter and the like of each caller 
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in the above-described embodiments, other matters 
may be transmitted in the form of an image. For 
example, whether the address data of the ringing 
signal is a personal address or a group address 
may be indicated by an image. The following will 
discuss a pager 4 which indicates whether each 
call is addressed to a person or some group. 

The basic structure of the pager 4 according to 
this embodiment is the same as that of the em- 
bodiment 1-1 . 

In this embodiment, the illustrated ID-ROM 15 
holds a personal address set for each pager and a 
group address shared by a plurality of pagers. The 
address data is not limited to those two types, but 
third and fourth address data, such as address data 
for receiving an information service, may be stored 
in the ID-ROM 15 in advance. 

If the ID-ROM 15 is constituted of an EEPROM 
(rewritable ROM) which is a non-volatile type, ad- 
dress data to be stored may be changed or up- 
dated. 

The ROM 19 holds a control program pre- 
viously prepared for the CPU 14, and a portrait 
table as shown in Fig. 101. Stored in this portrait 
table as portraits are a portrait 132 for the personal 
address and a portrait 133 for the group address in 
addition to a basic portrait 131 which is a copy of, 
for example, a person. 

The operation of the pager 4 of this embodi- 
ment will be described below with reference to the 
flowchart illustrated in Fig. 102. 

First, in step S1701, upon reception of a ring- 
ing signal calling the target pager 4 via the antenna 
11, the RF receiver 12 demodulates this ringing 
signal and sends the demodulated signal to the 
decoder 13. In step S1702, the decoder 13 deter- 
mines whether or not the address included in the 
demodulated ringing signal matches with the ID 
code (the personal address or group address) 
stored in the ID-ROM 15. 

When the personal address among the ID 
codes set in the ID-ROM 15 matches with the 
address data in the ringing signal, the decision in 
step S1703 becomes "YES" and the flow proceeds 
to step S1704. In step S1704, it is determined if 
the address is for a person or a group. 

In this example, because it is determined that 
the address is the personal one, the flow proceeds 
to step S1705. In step S1705, the portrait 132 is 
read as the personal address, together with the 
basic portrait 131, from the portrait table shown in 
Fig. 101 stored in the ROM 19, and those portraits 
are displayed on the display section 24. When 
"4919" is received as message data, for example, 
the display of the message "4919" and the basic 
pattern 131 as shown in Fig. 103A and the display 
of the message "4919" and the portrait 132 for the 
personal address as shown in Fig. 103B are al- 



ternately switched. 

When the group address among the ID codes 
set in the ID-ROM 15 matches with the address 
data in the ringing signal, the flow proceeds to step 

5 S1706. 

In step S1706, the basic portrait 131 and the 
portrait 133 are read from the portrait table in Fig. 
101 stored in the ROM 19, and those portraits are 
displayed on the display section 24. When "4919" 

io is received as message data, for example, the 
display of the message "4919" and the basic pat- 
tern 131 as shown in Fig. 103A and the display of 
the message "4919" and the portrait 133 for the 
group address as shown in Fig. 103C are alter- 

75 nately switched. 

According to this embodiment, therefore, the 
user of the pager 4 can promptly know whether the 
address data in the received ringing signal is the 
personal address or group address from the dis- 

20 played image. This pager can surely prevent the 
user from erroneously coping with the received 
message, as compared with the prior art pager 
which displays only the received message. 

Although the address in the ID code stored in 

25 the ID-ROM 15 is used as an address in this 
embodiment, any data and code may be used as 
an address as long as the call can be discrimi- 
nated. For instance, function bit data (control sig- 
nal) in the received ringing signal may be used to 

30 discriminate whether or not the target pager is 
called. Commands defined by a predetermined 
combination of the function bit data (data designat- 
ing command) and the message (message defining 
the contents of the command) may be used to 

35 discriminate the ringing. 

Embodiment 9-2 

Although the embodiment 9-1 displays an im- 

40 age indicative of whether the called address is a 
personal address or a group address, this invention 
is not limited to this particular type. For example, 
an image representing the type of the received 
message may be displayed. A pager 4 designed to 

45 cover this feature will now be described. 

The schematic structure of the pager according 
to this embodiment is basically the same as the 
one shown in Fig. 2. It is however to be noted that 
the ROM 19 holds a portrait table shown in Fig. 

50 1 04, a standard message table shown in Fig. 3 and 
a free message code matrix shown in Fig. 87. 

The portrait table in Fig. 104 stores a basic 
portrait 161, a portrait 162 for an ordinary message, 
a portrait 1 63 for a standard message and a portrait 

55 164 for a free message as portraits. In accordance 
with each designating code included in message 
data, the ordinary message 162 is displayed for an 
ordinary message using numerals, the portrait 163 
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is displayed for a standard message defined by the 
standard message designating code, and the por- 
trait 164 is displayed for a free message using a 
sequence of characters based on the free message 
table defined by the free message designating 
code. 

The operation of the pager of this embodiment 
9-2 will be described below with reference to the 
flowchart illustrated in Fig. 105. 

In this case too, when receiving a ringing signal 
calling the target pager via the antenna 11, the RF 
receiver 12 demodulates this ringing signal and 
sends the demodulated signal to the decoder 13 in 
step S1801. The decoder 13 determines whether or 
not the address included in the demodulated ring- 
ing signal matches with the ID code from the ID- 
ROM 15, which is assigned to this pager. Only 
when both match with each other, the decoder 
sends the ringing detection signal to the CPU 14. 
In response to this ringing detection signal, the 
CPU 14 executes the processing starling at step 
S1802. 

In step S1802, it is determined if message data 
follows the ringing signal. When there is no follow- 
ing message data, the flow proceeds to step S1803 
to inform the ringing. 

When message data follows the ringing signal, 
on the other hand, the flow proceeds to step S1804 
where the type of the message data following the 
ringing signal is discriminated from the content of 
the standard format designating code. 

When it is determined that the message data 
includes no standard format designating code and 
the message is a ordinary message using numerals 
corresponding to the message code, the flow pro- 
ceeds to step S1805. In step S1805, the basic 
pattern 161 and the ordinary message portrait 162 
are read from the portrait table shown in Fig. 104, 
and are displayed together with the received or- 
dinary message ("4919" in this example) on the 
display section 24. 

In this case, the display of the basic portrait 
161 shown in Fig. 106A and the display of the 
ordinary message portrait 162 shown in Fig. 107 
are alternately switched on the display section 24 
in accordance with the display of the ordinary 
message "4919". 

When the standard message designating code 
""4*4" is detected in the message data and the 
received message is determined as a standard 
message in step S1804, the flow proceeds to step 
S1806. In step $1806, the basic portrait 161 and 
the portrait 163 are read from the portrait table 
shown in Fig. 108, and are displayed together with 
the received standard message (for example, "UR- 
GENT" corresponding to the message code "01") 
on the display section 24. 



In this case, the display of the basic portrait 
161 shown in Fig. 106B and the display of the 
standard message portrait 163 shown in Fig. 108 
are alternately switched on the display section 24 

s in accordance with the display of the standard 
message "URGENT". 

When the free message designating code 
"*9*9" is detected in the message data and the 
received message is determined as a free mes- 

io sage using a sequence of characters correspond- 
ing to the free message code, the flow proceeds to 
step S1807. In step S1807, the basic portrait 161 
and the portrait 1 64 are read from the portrait table 
shown in Fig. 104, and are displayed together with 

75 the received free message ("TEL" formed by "T" 
corresponding to the code "40", "E" corresponding 
to the code "10", and "L" corresponding to the 
code "37" in this example) on the display section 
24. 

20 In this case, the display of the basic pattern 

161 shown in Fig. 106C and the display of the free 
message portrait 164 shown in Fig. 109 are al- 
ternately switched on the display section 24. 

According to the embodiment 9-2, therefore, 

25 the user can quickly know whether the received 
message is an ordinary message, a standard mes- 
sage or a free message from the display content of 
the display section 24. 

Although the embodiments 9-1 and 9-2 are 

30 separate embodiments in the foregoing description, 
if the portrait table shown in Fig. 105 and the 
portrait table shown in Fig. 108 are stored in the 
ROM 19, the corresponding portraits may be read 
out from the two tables in accordance with the 

35 received ringing signal and message data and may 
be alternately displayed. Although two portraits are 
alternately displayed in this embodiment, the por- 
trait may be displayed as a still picture or a still 
picture and a dynamic picture may be alternately 

40 switched on the display section. Further, three or 
more portraits may be switched from one to an- 
other on the display section. 

This invention is not limited to the embodiment 
1-1 to the embodiment 9-1, but may be modified in 

45 various other forms without departing from the 
scope of the invention. 

For example, while a portrait is mainly used as 
an image in the above-described embodiments, 
other images as exemplified in Fig. 53 may be 

so used as needed. 

In the foregoing embodiments, a plurality types 
of standard format designating codes such as the 
standard message designating code "*4*4", the 
portrait designating code "*5"5" are used. One 

55 standard format designating code may be used for 
a plurality types of messages. For example, a 
designating code ""0*0" may be used for designat- 
ing both portraits and standard messages. In this 
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case, the code following the standard format des- 
ignating code is used for designating the portrait 
and standard message. For example, the message 
data "*0*001" may indicate the standard message 
"URGENT" in the standard message table shown 
in Fig. 3, and the message data "*0*021" may 
indicate the portrait of woman whose code is "21 " 
in the portrait table shown in Fig. 4. 

Although the operation of the pager discussed 
in the foregoing description is mainly centered on 
the reception operation, image data such as a 
portrait is displayed when the received message 
data, temporarily stored in the RAM 20, is read 
therefrom. 

A free message may be used in the embodi- 
ment 1-1 to the embodiment 9-1. 

If the display section 24 has a dot matrix 
structure and the input section 23 is equipped with 
an input operational terminal such as a pen input 
device, the pager 4 can display any illustration 
created by the pen instead of displaying a pat- 
terned image. Further, a plurality of arbitrary il- 
lustrations may be switched from one to another 
when displayed. 

Although an information pager capable of dis- 
playing characters has been discussed in the fore- 
going description of the 1-1 to 9-2 embodiments, 
the pager is not limited to this particular type but 
the same reception process can also be performed 
for a numeric pager capable of displaying only 
numerals. In this case, standard message format 
data can be used to designate a portrait. If mes- 
sage data "*5*5230123#245#26789" as a specific 
example has been received, the display process 
would be as shown in the display example in Fig. 
110. That is, the portrait having the portrait code 
"23" is read from the portrait table in, for example, 
Fig. 4 in accordance with "*5*523" and is displayed 
together with the message "0123-245-26789". It is 
to be noted that "#2" in the received message data 
represents "-". 

This invention is not limited to a pager which 
uses a public telephone line, but may be adapted 
for various type of communication terminals having 
a radio communications function. In other words, 
this invention may be applied to teleterminal sys- 
tems, digital portable telephone system, local area 
pagers which do not use a public telephone line, 
toys with a communications function to commu- 
nicate in the form of infrared rays or the like, 
personal computers, electronic organizers and oth- 
er electronic computers, which have a communica- 
tions capability. 

Claims 

1. A communication terminal characterized by 
comprising: 



receiving means (11 to 13, 15) for receiv- 
ing an image designating code; 

display means (24) for displaying data; 

image storage means (19, 20, 25) for stor- 
s ing a plurality of images; and 

display control means (14) for reading an 
image corresponding to said image designat- 
ing code, received by said receiving means 
(11 to 13, 15), from said image storage means 
w (19, 20, 25) and displaying said image on said 

display means (24). 

2. The communication terminal according to 
claim 1, characterized in that said receiving 

75 means (11 to 13, 15) receives a message 

together with said image designating code; 

said display means (24) has a message 
display section (24a, 241) for displaying said 
message and an image display section (24b, 

20 242) for displaying the image; and 

said display control means (14) displays 
an image corresponding to said image des- 
ignating code on said image display section 
and said message on said message display 

25 section. 

3. The communication terminal according to 
claim 1, characterized in that said storage 
means (19, 20, 25) stores said image and flag 

30 data for designating a display mode; and 

said display control means (14) displays 
said image on said display means (24) in ac- 
cordance with said flag data corresponding to 
said image designating code. 

35 

4. The communication terminal according to 
claim 1, characterized by further comprising 
image preparing means (14,23) for preparing 
an image and storing said image in said stor- 

40 age means (25) in association with said image 

designating code. 

5. The communication terminal according to 
claim 1 ( characterized in that said image is 

45 formed by a combination of patterns of a plu- 

rality of parts; 

said storage means (19, 20, 25) stores 
said patterns of said plurality of parts and 
combination data indicative of combinations of 

so said patterns of said plurality of parts in asso- 

ciation with said image designating code; and 
said display control means (14) displays said 
patterns of said plurality of parts based on said 
combination data associated with said received 

55 image designating code. 

6. The communication terminal according to 
claim 1, characterized in that said storage 
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means (19, 25) stores a plurality of images in 
association with the image designating codes; 
and 

said display control means (14) reads a 
plurality of images associated with said image 5 
designating code received by said receiving 
means (11 to 13, 15) and displaying said im- 
ages, sequentially switching said images from 
one to another, on said display means (24). 

10 

7. The communication terminal according to 
claim 1, characterized in that said image is 
formed by a combination of patterns of a plu- 
rality of parts; 

said image designating code comprises a • 75 
designating code for designating a pattern of 
each part; 

said storage means (19) stores said pat- 
terns of said plurality of parts; and 

said display control means (14) reads pat- 20 
terns of a plurality of parts associated with said 
designating codes included in said received 
image designating code from said storage 
means (19) and displays said read patterns as 
images on said display means (24). 25 

8. The communication terminal according to 
claim 1 , characterized in that said image des- 
ignating code comprises a first designating 
code for designating a basic pattern and a 30 
second designating code for designating a pat- 
tern of a part of said basic pattern to be 
changed; 

said storage means (19) stores said basic 
pattern and patterns of individual parts; and 35 

said display control means (14) includes 
means for reading said basic pattern from said 
storage means (19) in accordance with said 
first designating code received by said receiv- 
ing means (11 to 13, 15), reading said pattern 40 
of said part to be changed from said storage 
means (19) in accordance with said second 
designating code received by said receiving 
means (11 to 13, 15), and changing said basic 
pattern, and means for switching said basic 45 
pattern and said changed basic pattern from 
each other while being displayed on said dis- 
play means (24). 

9. The communication terminal according to so 
claim 1, characterized in that said image des- 
ignating code comprises designating codes for 
designating patterns of individual parts con- 
stituting an image; 

said storage means (19) stores said pat- 55 
terns of individual parts constituting images; 
and 

said display control means (14) reads said 



patterns of individual parts from said storage 
means (19) to form an image in accordance 
with said designating code received by said 
receiving means (11 to 13, 15), and displays 
said image on said display means (24). 

10. The communication terminal according to 
claim 1, characterized in that said image des- 
ignating code comprises a first designating 
code for designating a basic pattern and a 
second designating code for designating a pat- 
tern of a part of said basic pattern to be 
changed; 

said storage means (19) stores a plurality 
of patterns of individual parts constituting im- 
ages; and 

said display control means (14) includes 
means for reading said patterns of individual 
parts from said storage means (19) to form a 
basic pattern in accordance with said first des- 
ignating code received by said receiving 
means (11 to 13, 15), reading said pattern of 
said part to be changed from said storage 
means (19) in accordance with said second 
designating code received by said receiving 
means (11 to 13, 15), and changing said basic 
pattern, and means for switching said basic 
pattern and said changed basic pattern from 
each other while being displayed on said dis- 
play means (24). 

11. The communication terminal according to 
claim 1 , characterized in that said receiving 
means (11 to 13, 15) receives a message to be 
displayed; 

said image designating code comprises a 
keyword included in said message; and 

said display control means (14) displays 
said message received by said receiving 
means (11 to 13, 15) and an image corre- 
sponding to said image designating code and 
said message on said display means (24). 

12. The communication terminal according to 
claim 1, characterized in that said receiving 
means (11 to 13, 15) receives a message to be 
displayed; 

said image designating code comprises a 
keyword included in said message; and 

said storage means (19) stores an image 
for a group of a plurality of keywords. 

13. The communication terminal according to 
claim 1, characterized in that said receiving 
means (11 to 13, 15) receives a message to be 
displayed; 

said image designating code comprises a 
keyword included in said message; and 
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when said message includes a plurality of 
keywords, said display control means (14) dis- 
plays associated images on said display 
means (24) with a predetermined priority. 

5 

14. The communication terminal according to 
claim 1, characterized by further comprising 
selection/preparation means (14, 23) for select- 
ing or preparing an image to be displayed on a 
destination communication terminal (9), based io 
on an image stored in said storage means (19, 

25); and 

characterized in that said display control 
means (14) includes means being responsive 
to an operation of said selection/preparation 75 
means (14, 23) to convert said selected or 
prepared image to a sequence of codes to be 
transmitted to be displayed on said destination 
communication terminal (9) and displaying said 
converted sequence of codes on said display 20 
means (24). 

15. The communication terminal according to 
claim 14, characterized in that said selec- 
tion/preparation means (14, 23) includes 25 
means for preparing a message to be dis- 
played on said destination communication ter- 
minal (9); and 

said display control means (14) further in- 
cludes means being responsive to a selec- 30 
tion/preparation operation of said selec- 
tion/preparation means (14, 23) to convert said 
prepared message to a sequence of codes to 
be transmitted to be displayed on said destina- 
tion communication terminal (9) and displaying 35 
said converted sequence of codes, together 
with said sequence of codes converted from 
said image, on said display means (24). 

16. The communication terminal according to 40 
claim 1, characterized by further comprising: 

selection/preparation means (14, 23) for 
selecting or preparing an image to be dis- 
played on a destination communication termi- 
nal (9), based on an image stored in said 45 
storage means (19, 25); and 

transmission means (21, 22, 26, 27) being 
responsive to an operation of said selec- 
tion/preparation means (14, 23) to convert said 
selected or prepared image to a sequence of 50 
codes to be transmitted to be displayed on 
said destination communication terminal (9) 
and transmitting said converted sequence of 
codes. 

55 

17. The communication terminal according to 
claim 16, characterized in that said selec- 
tion/preparation means (14, 23) includes 



means for preparing a message to be dis- 
played on said destination communication ter- 
minal (9); and 

said transmission means (21, 22, 26,27) 
includes means being responsive to a selec- 
tion/preparation operation of said selec- 
tion/preparation means (14, 23) to convert said 
prepared message to a sequence of codes to 
be transmitted to be displayed on said destina- 
tion communication terminal (9) and transmit- 
ting said converted sequence of codes togeth- 
er with said sequence of codes converted from 
said image. 

18. The communication terminal according to 
claim 1, characterized in that said designating 
code comprises at least one function bit in a 
received signal structured in a predetermined 
format or command data for designating a dis- 
play mode. 

19. The communication terminal according to 
claim 1, characterized in that said display 
means (24) includes a plurality of display seg- 
ments for displaying said image; 

said storage means (19, 25) stores com- 
bination data defining combinations of said dis- 
play segments for each image designating 
code to display an image by a combination of 
said plurality of display segments; and 

said display control means (14) selectively 
drives said display segments in accordance 
with said combination data corresponding to 
said image designating code received by said 
receiving means (11 to 13, 15). 

20. The communication terminal according to 
claim 1, characterized in that said display 
means (24) includes a dot matrix display sec- 
tion; 

said storage means (19, 25) stores dot 
pattern data for each image designating code 
to display an image in a dot matrix form; and 

said display control means (14) drives said 
display dot matrix display section in accor- 
dance with dot pattern data corresponding to 
said image designating code received by said 
receiving means (11 to 13, 15). 

21. The communication terminal according to 
claim 1, characterized in that said image is a 
portrait of a sender, a portrait for transmitting 
feeling of a sender, an image indicative of 
urgency and/or criticality of a message, or an 
image indicative of a business matter. 

22. The communication terminal according to 
claim 1, characterized in that said communica- 
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tion terminal constitutes a pager. 

23. A communication system comprising: 

input means (1, 7, 8) for inputting a mes- 
sage including at least one of characters, nu- 5 
merals and symbols; 

transmission means (3, 5, 6) for converting 
said message, input through said input means 
(1, 7, 8), to a signal of a predetermined format 
and transmitting said signal; and w 

communication terminals (4, 9) each for 
receiving said signal transmitted from said 
transmission means (3, 5, 6), determining if 
said signal is directed to said communication 
terminal itself, and obtaining and displaying .75 
said message when determining that said sig- 
nal is directed to said communication terminal 
itself, 

said input means (1, 7, 8) including means 
for inputting a message including an image 20 
designating code for designating a display im- 
age, 

said communication terminal (4, 9) includ- 
ing: 

receiving means (11 to 13, 15) for receiv- 25 
ing said message and said image designating 
code; 

display means (24) for displaying data; 

image storage means (19, 20, 25) for stor- 
ing a plurality of images; and 30 

display control means (14) for selecting a 
image corresponding to said image designat- 
ing code, received by said receiving means 
(11 to 13, 15), from said plurality of images 
stored in said image storage means (19, 20, 35 
25) based on said image designating code, 
and displaying said image on said display 
means (24). 

24. The communication system according to claim 40 
23, characterized in that said display control 
means (14) displays a message and an image 
corresponding to said image designating code 

on said display means (24). 

45 

25. The communication system according to claim 
23, characterized in that said storage means 
(19, 20. 25) stores^ said image and flag data for 
designating a display mode; and 

said display control means (14) displays 50 
said image on said display means (24) in ac- 
cordance with said flag data corresponding to 
said image designating code. 

26. The communication system according to claim 55 
23, characterized in that said communication 
terminal (4) includes an image preparing 
means (14, 23) for preparing an image and 



storing said image in said storage means (25) 
in association with an image designating code. 

27. The communication system according to claim 
23, characterized in that said image is formed 
by a combination of patterns of a plurality of 
parts; 

said input means (1, 7, 8) inputs a mes- 
sage including an image designating code for 
indicating sard combination of patterns; 

said storage means (19, 20, 25) stores 
said patterns of said plurality of parts and 
combination data indicating combinations of 
patterns of a plurality of parts corresponding to 
said image designating code; and 

said display control means (14) displays 
patterns of a plurality of parts combined based 
on said combination data corresponding to 
said received image designating code on said 
display means (24). 

28. The communication system according to claim 
23, characterized in that said storage means 
(19, 25) stores a plurality of images in associ- 
ation with image designating codes; 

said input means (1, 7, 8) inputs a mes- 
sage including an image designating code for 
designating said plurality of images; and 

said display control means (14) reads a 
plurality of images associated with said image 
designating code received by said receiving 
means (11 to 13, 15) from said storage means 
(19, 25) and displaying said images, sequen- 
tially switching said images from one to an- 
other, on said display means (24). 

29. The communication system according to claim 
23, characterized in that said image is formed 
by a combination of patterns of a plurality of 
parts; 

said image designating code includes a 
pattern designating code for designating a pat- 
tern of each part; 

said storage means (19) stores said pat- 
terns of said plurality of parts; and 

said display control means (14) reads pat- 
terns of a plurality of parts associated with said 
pattern designating code, included in said re- 
ceived image designating code and designat- 
ing patterns of individual parts, from said stor- 
age means (19) and displays said read pat- 
terns as images on said display means (24). 

30. The communication system according to claim 
23, characterized in that said image designat- 
ing code comprises a first designating code for 
designating a basic pattern and a second des- 
ignating code for designating a pattern of a 
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part of said basic pattern to be changed; 

said input means (1, 7, 8) inputs a mes- 
sage including said first designating code and 
said second designating code; 

said storage means (19) stores said basic 
pattern and patterns of individual parts; and 

said display control means (14) includes 
means for reading said basic pattern from said 
storage means (19) in accordance with said 
first designating code received by said receiv- 
ing means (11 to 13, 15), reading said pattern 
of said part to be changed from said storage 
means (19) in accordance with said second 
designating code received by said receiving 
means (11 to 13, 15), and changing said basic 
pattern, and means for switching said basic 
pattern and said changed basic pattern from 
each other while being displayed on said dis- 
play means (24). 

31. The communication system according to claim 
23, characterized in that said image designat- 
ing code comprises a designating code for 
designating a pattern of each part constituting 
an image; 

said input means (1, 7, 8) sequentially 
inputs designating codes designating patterns 
of individual parts constituting an image to be 
displayed; 

said storage means (19) stores said pat- 
terns of individual parts constituting said im- 
age; and 

said display control means (14) reads pat- 
terns of individual parts from said storage 
means (19) to form an image in accordance 
with said designating codes received by said 
receiving means (11 to 13, 15), and displays 
said image on said display means (24), 

32. The communication system according to claim 
23, characterized in that said image designat- 
ing code comprises a first designating code for 
designating a basic pattern and a second des- 
ignating code for designating a pattern of a 
part of said basic pattern to be changed; 

said input means (1 , 7, 8) inputs said first 
designating code and said second designating 
code; 

said storage means (19) stores a plurality 
of patterns of individual parts constituting an 
image; and 

said display control means (14) includes 
means for reading patterns of a plurality of 
parts from said storage means (19) to form a 
basic pattern in accordance with said first des- 
ignating code received by said receiving 
means (11 to 13, 15), reading said pattern of 
said part to be changed from said storage 



means (19) in accordance with said second 
designating code received by said receiving 
means (19), and changing said basic pattern, 
and means for switching said basic pattern and 
5 said changed basic pattern from each other 

while being displayed on said display means 
(24). 

33. The communication system according to claim 
io 23, characterized in that said image designat- 
ing code comprises a keyword included in said 
message; 

said input means (1, 7, 8) inputs said mes- 
sage; 

75 said receiving means (11 to 13, 15) re- 

ceives said message; and 

said display control means (14) displays 
said message received by said receiving 
means (11 to 13. 15) and an image corre- 

20 sponding to a keyword included in said mes- 

sage on said display means (24). 

34. The communication system according to claim 
33, characterized in that said storage means 

25 (19) stores an image common to a group of a 

plurality of keywords. 

35. The communication system according to claim 
23, characterized in that said storage means 

30 (19) stores an image for a group of a plurality 

of keywords; and 

when said message includes a plurality of 
keywords, said display control means (14) dis- 
plays associated images on said display 

35 means (24) with a predetermined priority. 

36. The communication system according to claim 
23, characterized in that said communication 
terminal (8) further includes selec- 

40 tion/preparation means (14, 23) for selecting or 

preparing an image to be displayed on a des- 
tination communication terminal (9), based on 
an image stored in said storage means (19, 
25); and 

45 said display control means (14) includes 

means being responsive to an operation of 
said selection/preparation means (14, 23) to 
convert said selected or prepared image to a 
sequence of codes to be transmitted to be 

so displayed on said destination communication 

terminal (9) and displaying said converted se- 
quence of codes on said display means (24). 

37. The communication system according to claim 
55 23, characterized in that said communication 

terminal (8) further includes: 

selection/preparation means (14, 23) for 
selecting or preparing an image to be dis- 
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played on a destination communication termi- 
nal (9), based on an image stored in said 
storage means (1 9, 25); and 

transmission means (21, 22, 26, 27) being 
responsive to an operation of said selec- 5 
tion/preparation means (14, 23) to convert said 
selected or prepared image to a sequence of 
codes to be transmitted to be displayed on 
said destination communication terminal (9) 
and transmitting said converted sequence of w 
codes. 

38. The communication system according to claim 
23, characterized in that said designating code 
comprises at least one function bit included in .15 
said signal of said predetermined format or 
command data for designating a display mode. 

39. The communication system according to claim 

23, characterized in that said image is a por- 20 
trait of a sender, a portrait for transmitting 
feeling of a sender, an image indicative of 
urgency and/or importance of a message, or 
an image indicative of a business matter. 



40. The communication system according to claim 
23, characterized in that said communication 
system is a paging system. 
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